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I have reviewed this report and certify that the package is in compliance with
"Quality Assurance Project Plan" - WHC-SD-CP-QAPP-002. I found it to be a true
and accurate accounting both technically and for completeness of the laboratory
analyses performed on this sample.

hirley A. Cervantes
Data Coordinator

Cary M. Seidel
Unit Manager

"Larry H. p5ylor
Laboratory Q.A. Officer

Date /~7v / i

Date 74 k- -57 11Z f

Date /14/±).
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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. This tank was construction was
completed in 1944. The tank received first cycle waste, REDOX high-level
waste, coating waste, and laboratory waste until 1975. Between July 7, 1975
and February 2, 1976, P-10 pumps were installed, and 41,700 gallons of liquid
waste were pumped from the tank. Tank 241-U-110 still contains an estimated
195,000 gallons of waste.

The Analytical Laboratories performs all analytical analysis to the
specifications of the "Quality Assurance Project Plan", WHC-SD-CP-QAPP-002. In
accordance with WHC-SD-CP-QAPP-002 the following laboratory policies are being
followed. Spikes are performed on either the undissolved sample, or the sample
after dissolution as directed by the chemist. If the spike addition is found
to be less than 20% of an analyte concentration, the spike recovery is not
reported due to errors introduced by the precision of the sample analysis. The
concentration of spike additions will be re-evaluated before the start of
phase IC. Two spiking routines are being used during phase 1A and 18. For the
following analyses, Ion Chromatography, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is
spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radio-isotopic
analysis and other analyses not specified above the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relate only to the sample identified as segment 3 from core 5 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.

Samples analyzed for Total Organic Carbon between November 1, 1989 and
February 22, 1990 were not acidified. The results from these analyses include
total organic carbon, carbonate, and dissolved carbon dioxide from the air.
The validity of these analyses are subject to interpretation. The total
organic carbon procedure was corrected and these analyses will be repeated

4



wherever possible.

All sample results reported here by weight are reported as the "wet weight"
of the sample. Some samples did noticeably lose moisture during the process
of aliquoting and weighing the sample for digestion. The percent moisture was
determined at the earliest opportunity to minimize any errors introduced by
the loss of moisture. Drying samples before analysis resulted in radiation
exposure increases of about a factor of ten. In order to reduce and control
radiation exposure to laboratory personnel, the samples were not dried before
aliqouting and digestion. This policy may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPUNG

(1) ShipmentfNumber 5-02'1-09 (2) Sample Number '-9 4-0 (3) supervisor

(4) Tank 24t-V--1 10 (5) Riser /7 (6) Segment 3 (7) ask Serial Number /O I-

Radiation Survey Data: Wa)IItIO (201-LARORATO$Y (9) Shipment Description:

Over Top Dose Rate * A. Work Package Number ZJ -61-o01S IV1

Side Dose Rate 5 B14 -. CaskSeat Number For Future Use

Bottom Dose Rate /. S ,r / 3 C. Sampler Number Used :5%

Smearable Contamination 4. _ D. Date and Time Sampler Unseated //- 7-8 9 ft5A2

E. Expected Liquid Content . 0O - Z.0%

W 4ma F. Expected Solid Content 0/1

RPT RP G. Dose Rate Through Drill String /

eSynalt (sIrn H. Expected Sample Length /9

(10) INFORMATION (Include statement oflaboralory tests to beperformed.*

Ckr.t1Cct-it Stt 4 4c.orj 3 4a WHC--EZP-.ZO

'Reference laboratory work request. if available.

Comments: C

(11) POINT Of ORIOrN (12) SENDER NAME (IlDATE ANOTIME 114)DESTINAION 116)RECPIENTNAME (IT7) DATE AND IIMI

20bW Arc SEN E NATURI zoovI AtA REIPIENTSIGNAT //7

(15) Seat intact Upon Release? (18) Seal intact upon Receipt? (19) Seal Data Conistentwith ,s Record?

No ( es 0No ShipmentNo. Sample No.KY 1 91 YYes Q No NYes Q No



Single Shell Tank Waste Characterization Phase
Summary of Core Sample I-A

LabSerial No. " FOD03

Ctooner ID. No. 89-036

[at Segment? N 0

LabSerial No. F0027

Customer ID. No. 89-039

Y. Lat Segment? NO

LabSerial No. F5001

Customer ID. No. 89-040

Lat Segment? NO

LabSerial No. F5033

Customer ID. No. 89.041

LaWtSegmeni? YES

LabSerial No.

Cusomer ID. Nm.

A Last Segment?

LabSerial No..

9 Customer ID. No.

0 lasiSegniat?

Lab Serial No.

2C.ton.r M No.

O S L.I pent?

.,

LibSerial No.

Customer 11. No.

asiSegnment?

p d b H. S. Rich Date: 4/18/90
Si Printed Name

Verified by: ( C.M. Seidel Date: 4/18/90
Signature i'inttaI Name

Approved L.WToylor Date:4 /- 70
signature hinted Name

Tank ID: 241-U-110

Riser ID: 19

Core ID: 5

Date Sampling Initiated: 9/19/89

Date Sampling Completed: 11/7/89

Lab Serial No.

o Customer 11. No.

CA last Segnent?

Lab Serial No.

Customer ID. No.

LastSegment?

LabSerial No.

Customer 1D. No..

LaM Segment?

LabSerial No.

Customer 11. No.

Lasegmnc?

SLabSerial No.

9 Culomer ID. No.

W 1251Segment?

, .abSerial No.

SCutonerlD. No.

A LastSeginent?

0

"a

03

4,

S
I-
nO
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SUMMARY DATA REPORT

Tank
Core

Segment
Customer ID

Untreated

241-U-110
5
3
89-040

Sample Acid Digestion

Sample

12.28

39.20%

Duplicate

12.94

39.06%

Fusion Analysis

Total Alpha
Total Beta

GEA
Cs-137

0.79 uci/g 0.69 uci/g
1930 uci/g 1830 uci/g

36.3 uci/g 32.9 uci/g

13900 ug/g 11700 ug/g

Water Digestion

Fluoride
Chloride
Nitrate
Phosphate
Sulfate

Total Organic

825 ug/g
1600 ug/g
7480 ug/g
3640 ug/g
2500 ug/g

Carbon and Carbonate
2923 ug/g

2020
1490

72800
17300
2380

ug/g
ug/g
ug/g
ug/g
ug/g

(First Analysis*)
1730 ug/g

Aluminum
Barium
Bi smuth
Boron
Cadmium
Calcium
Ceri n
Chromium
Copper
I ron
Lanthanum
Lead
Lithium
Magnesium

Manganese

Molybdenum
Nickel
Silver
Sodium
Strontium
Tantalum
Tin
Titanium
Zinc
Zirconium

Sample

119471 ug/g
3 ug/g

3537 ug/g

LT

LT
212 ug/9

LT
593 ug/g

69 ug/g
8124 ug/g

LT ug/g
709 ug/g

LT
915 ug/g

5067 ug/g
41 ug/g
51 ug/g
LT

75687 ug/g
692 ug/g

LT
50 ug/g

100 ug/g
59 ug/g

104 ug/g

Duplicate

133517 ug/g
747 ug/9

3534 ug/g

804 ug/g

741 ug/g
91 ug/g
LT

1494 ug/g
923 ug/g
8330 ug/g

576 ugfg
1192 ug/g
980 ug/g
988 ug/g

5340 ug/g

846 ug/g
28 ug/g

527 ug/g
80622 ug/g

726 ug/g
791 ug/q
17 ug/g
62 ug/g
904 ug/g
866 ug/g

Total Oranic Carbon (Second Analysis*)
<530 ug/g <530 ug/g

*See introduction

LT Less Than Detection Limit

10

pH
Percent
Water

Uranium
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Single Shell Tank Phase
Extrusion of Segment - Physical Tests I-A

Lab Segment Serial No.:

Analyst:

F5001

Richard L. Weiss

Customer ID: 89-040

Date Extruded: 11/08/89

Liquid Submitted for Segment Analysis? -- No

Gross <10 ml Tare Net

Serial Datc/Time / Estimated

Specific .- Calculated

Appearance of Liquid:

No liquid was collected.

Dimensions of Segment

Complete Segment Obtained? No Length: 14.0 inches Calculated Volume: 11.0 cubic in.

Remarks none

Appearance of Solid:

Sample was dark brown. Slighty moist on the lower surface drying towards top. The last 1 inch of
the top of this sample was dry and crumbly with no cohesion.

Penetrometer 18.8 lbs/sq in Remarks: none

Homogenization

Procedure: T038A-00712 Revision: F Quantity of Material 187.37 grams

Date Homogenized: 11/10/89 Time Homogenized: 5.0 Minutes

Opperator: John R. Smith (65286)

Laboratory Notebook Reference

/9

WHC-N-313-4 4
NoknuL. No. Pkpv No.

Prepare by: Herlene S. Rich Date: 3/27190
/7-r No larName

Verified by: Cary M. Seidel Date: 3/27/90
g',re hined Name

Approved y - z__
Pi L yNamekr Date:

Drainabic Liquid

12
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Single Shell Tank Phs

Segment -- Subsamples 1

Customer ID: 89-040 Lab Segment Serial No. F5001

Volatile Organic Analysis

VOA Sample Laboratory Serial Number: 89-040-34 Date Sampled: 11/08/90

Sample shipped to PNL for analysis.

Particle Size Distribution Analysis

Particle Size Sample Laboratory Serial Number: F5001 Date Sampled: 11/08/90

Sample analysis performed at 222-S

Homogenized Solids

Undigested Solids Analysis

Laboratory Serial Number for Sample: F5001 Date Sampled: 11/10/90

Laboratory Serial Number of Duplicate Sample: F5002

Fusion Analysis of Solids

Laboratory Serial Number for Sample: F5006 Date Sampled: 11/10/90

Laboratory Serial Number of Duplicate Sample:: F5007

Laboratory Serial Number of Spiked Sample: F5008

Acid Digestion Analysis of Solids I
Laboratory Serial Number for Sample: F5016 Date Sampled: 11/10/90

Laboratory Serial Number of Duplicate Sample: F5017

Laboratory Serial Number of Spiked Sample: F5018

Water Digestion Analysis of Solids

Laboratory Serial Number for Sample: F5011 Date Sampled 11/10/90

Laboratory Serial Number of Duplicate Sample: F5012

Laboratory Serial Number of Spiked Sample: F5013

Laboratory Notebook Reference WHC-N-313-4 4

Notebook No. Ph.w No.

, Prepared Herlene S. Rich Date: 3/28/90
V iwuI:ti Name

Verified by:(. 1  Cary M. Seidel Date: 3/28/90
/ igitalure hintal Name

SApproved b~j 9 jKUX a a Date:.YZ-f
Sipn~ tireI'tinI Name13
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Particle Size Analysis:

_kji ri - 0i F,< -m T L- n E-~tF=>arti2cle Si me flal'vrer

F-,;.cCCSSS cI--F-I1t_r TrS_ __Lf__lgS r n FWRTI 1E.E AI~-31

SAMPLE NAME I SST,B0000C31,F50OIH20,DBB/SB
FILE NAME : At\sST\FS0o1.003
-----------------------------------------------------------------

DATE : 15/11/1789 1 ACO. RANGE : 0.5-150 CoUNTS : 134016
TIME : 11;04 1 ACQ. MODE : SAMPLE S.N.F. : 0.95
CONFIG. : 1 (0.7 Si) : ACO. TIME % 56B SEC S S.D.U. : 4373

CELL TYPE : MAGNETIC (3)1 SAMPLE SIZE t 4 ; CONCENTR.: 4.1E-+06 Il/ml
SAMPLE TYPE : REGULAR 1 RED. COF. : 95.00%(V) 1 SOLIDS 9.5E-03 %
---------------------------------------------------------------------------.-.- -

MEAN Diameter S.D.

Number, Length t 1.67 Jim 1.69 Pm
Number, Area 2.39 lim 1.03 ?m
Number, Volume 3.52 pni 2.50 Pm
Length, Area 3.37 Pm 3.04 gm
I ength, Volume 5.11 mn, 4.22 g$in
Area, Volume 7.75 Pm 10.08 Pm
Volume, Moment 20.86 Pm 21.23 gim

MEDIAN Diameter MODE CONFIDENCE

Number . .'99 Pm 0.75 gm 100.00%
Area 4.99 pim 4.75 yPm 96.83%
Volume 11.63 g.m 4.75 pt 96.66%

Particle Size Analysis:

15



SAMPLE NAME SST,DQ001 F500I,H20,DDB/SBK
FILE NAME A:\SST\F5001.003

DATE 15/11/1909 t ACQ. RANGE : 0.5-150 : COUNTS : 134016
TIME 11:04 . ACQ. MODE : SAMPLE I S.N.F. : 0.95
CONFIG. : 1 (0.7 51) | ACQ. TIME : 568 SEC i S.D.U. : 4373
CELL TYPE : MAGNETIC (3)1 SAMPLE SIE2 4 I CONCENTl.: 4.E+(06 f/toi

SAMPLE TYPE : REGULAR I RED. CONF. 95.0OX(V) 1 SOLIDS : 9.ZE-03 %

PROBABILITY lIfIBER DENSITY GRAPH
Have: SST,B008831,1P50801,H20,DBISX Local iedian : 8.991'
4,IE+86 N/ml( 99.6z) Local Iean(l): 1.6ym

Wide at B.7S pm Local S.D.(nl): 1. 42vm
(( SCALE RANGE n): 8 - 18 >) Local Conf(nl):188.80 'A

55. ox- 1

49 .SyJ

44.8'.j

33.8B
27.SzJ

22.07-
l6.5xJ
I1.8x-J

.8x1-
8 S 2 3 4 S 6 7 a 9 to

Size (in microns)
Linear Scale

16



SAMPLE NAME : SST,DO00031,FSOOi,H2O,DBB/SK
rILE NAME : A:\SST\F5001.003

DATE 2 15/11/1999 : ACQ. RANGE : 0.5-150 ! COUNTS 134016
TIME : 11:04 I ACQ. MODE : SAMPLE ! S.N.F. 0.95
CONFIG. : 1 (0.7 S1) : ACD. TIME 561 SEC ! 5.D.U. :4373

CELL TYPE : IIAGNETIC (3)1 SAMPLE SIZE 4 1 CONCENTR.: 4.IE+06 P..0
SAMPLE TYPE : REGULAR I RED. CON. 95. C0'% (V) I SOLIDS : 9.9F-fl

EP--------------------------------------------------------------------

PROBABILITY NUMBHER DISTRIBUTION GRAPH

Have: SST,2089fl31,FS88I,H2B,DBR/SlX
4.1t'UG t/ml( 99.6)

(( SCALE RANGE (pv): B - 10 )

Local liedian : 8.99pv
Local Hean(nl): 1.62m
Local S.D.(nl): 1.42pm
Local Conf(ni):100.08 2

98 x

9B. ex -'

fie.s78. Ox -

48.6v

30. 8v

8 1 Z 3 4 5 6 7 8 9 18
Size (in microns)

Linear Scale
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SAMPLE NAME : SST, D00003 1, F500 i ,HEO, DHD/SSDKI
FILE NAME : h:\SST\F5001.OO3

DATE : 15/11/1989 I ACQ. RANGE ! 0.5-1') 1 COUNTS : 1214016
TIME : 11:04 I ACD. MODE : SAMPLE S 3.N.F. : Q.95
CONFIG. :2 (0.7 Si) : ACO. TIME ! 56a SEC I S.D.U. :4373

CELL TYPE : MAGNETIC (3) : SAMPLE SIZE : 4 1 COWCEWTR.: 4.1E4'A, I/,tt1
SAMPLE TYPE : REGULAR t REV. CONF. : 95.00%(V) I SOLIDr, 9.:I-OS- %

PROBABILITY UOLUIE DENSITY GRAPH

Kate! SSTB0003l,FS8I,H2B,DBI/SRX hedian : 11.63im
9.SE--5 cc/ml(168.6Bf hean(n): 3.SZK Meantyv): ZO.BGv

Made at M.8 pm S.D.(nv): 2.Sgpm S.D.(v): ZI.23yM
(( SCALE RANGE (pi): ADJUSTED > Cont(vs): 6.66 V

Ia.07. -

16. By

14.8x
12. ox -j

0.87-
8. By. -j 1

4.ox-
2.0%z

0 18 28 38 48 so 68 78 88 98 18
Size (im wicrons)

Linear Scale

18



SAMPLE NAME : SSTJOOC'31,F5OC1,H2O,D4/S2K
FILE NAME : A:\SST\F5OC1.003

DATE : 15/11/1909 I ACO. RANGE : 0.5-150 1 COUNTS : 13'if116
TIME : 11:04 |ACV. MODE : SAMPLE S.N.F. 0.95
CONFIr. ± 1 (0.7 SI) ' ACO. TIME : 568 SEC C S.D.U. : l373
CELL TYPE MAGNETIC (3)! SAMPLE SIZE : 4 i CONCENTR.: 4.1E-+06 I/ml
SAMPLE TYPE REGULAR .1 REQ. CONF. : 95.O)%(Y) : SOLIDS : 9.5E-03 %

PROBABILITY UCLIJIE D!STRIBUIIO' GRAPH
Name: SS?,D888R1JFBU,H20,DB/SBI Hodian 11.63vm
S.SE-85 cc/ml(t8B.8/.) lean(nv): 3.52ya lean(v) 29.f6ym

. S.D.(nv): 2.Spm S.D.(v): 21.23pm
SCALE RANGE tym): ADJUSTED >) Conf (v): 96.66 .

90. ex
.800. By -'i

70. 0 -
78.WA-

-- 40. Oz

f'171 OM.flx----- ------ r----- i----- i------ r----- i------ r----- i---------
8 10 20 38 48 58 68 70 88 98 180

Size (ia microns)
Linear Scale

19



UNDIGESTED SAMPLE ANALYSIS

20



91 14 9 3 1 5

N)
H

Single Shell Tank Project Untreated Sample Results

Tank:
Core:
Segment:
Customer ID:

241-U-1 10
5
3

89-040

Laboratory ID:

pH

%Water

Approved

Verified

Approved

H.S. Rich

C.M. Seidel

L.H. Taylorby.

3/30/90

Check
Standard

F5000

Blank

F5021

4.83

0.4mg

Sample

F5001

12.28

39.20%

100.00%

95.40%

Sample
Duplicate

F5002

12.94

39.06%

Check
Standard

F5004

100.90%

96.20%

Date:

Date:

4/3/90

4/3/90

Date:

b

by:



Analytical Batch

Lab Segment Serial No.: F5001

Instrument AL1 0653

Procedure/ Rev LA-212-103/A-3

Technologist 6C269 M. Franz

Date 11/22/89

Temperature - 24.9 C

Star ting Time 08:00

Ending Time 11:30

Chemist Richard E. Brandt

Description Lab. Id.

1 Initial LMCS Check Std. F5000

2 Reagent Blank F5021

3 Sample 89-040 F5001

4 Duplicate of 89 -040 F5002

5 Final LMCS Check Std. F5004

6

7
8
9

10

11

Customer ID.: 89-040

pH analysis of the solid sample.

Description Lab. Id.

12

13

14

15

16

17
18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 72C1 1/5.0 mL 5.0 mL

Prepar d by: Hene S. Rich Date: 4/5190
Siglm~t-r 1)inted NaUIL

Verified by - -Cary M. Seidel Date: 4/5/90
p01 urv rIbnted Name

Approved Lk- Date: 7-99,)
Si 11 tt ,lMM m

C
3.

22



Analytical Batch

Lab Segment Serial No.: F5001

Instrument N/A
Procedure / Rev LA-564-101/D-1

Technologist 6B598 R. D. Hale

Date 11/20/89

Temperature . 120 C

Starting Time 14:30

EndingTime 15:05

Chemist Richard E. Brandt

Description Lab. Id.

1 Initial LMCS Check STd. F5000

2 Reagent Blank F5021

3 Sample 89-040 F5001

4 Duplicate of 89-040 F5002

5 Final LMCS Check Std. F5004

6
7.

8

10

11 ________________

Customer 1D.: 89-040

% water in sample 89-040.

Description Lab. Id.

12

13

14

15,

16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 11C11AG/1.0g 1 gram

Prepa ed by: Herlene S. Rich Date: 4/5/90
Si ture 'rinAl Name

Verified by: Cary M. Seidel Date: 4/5/90
Printed Name

Approved by: -Fay L. - Date: /-
Signture N tPiiid Naune

23
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KOH FUSION ANALYSIS
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Single Shell Tank Project Fusion Analysis

Laboratory Results of Solids

Units are Sample Wet Weight
Tank
Core
Segment
Customer ID:

241-U-110
5
3

89-040

Laboratory

Check
Standard
F5005ID:

Blank

F5020

Sample

F5006

Sample
Duplicate

F5007

Spike of Check
Sample Standard
F5008 F5009

Fusion Digestion

Total Alpha
Total Beta

GEA
Cs. 137

Uranium

3.31 g/L

89.20% <6.23E-04 uci/L
93.70% <3.10E-04 uci/L

108.30% <0.0487 uci/L

98.60% <2.0 ug/L

7.90E-01 uci/g
1.93E+03 uci/g

3.63E+01 uci/g

2.57 g/L

6.90E-01 uci/g
1.83E+03 uci/g

3.29E+01 uci/g

1.39E+04 ug/g 1.13E+04 ug/g

* Ratio of Standard to Sample insufficient to calculate spike recovery.

*
*

98.00%

112.00%

88.00%
92.80%

109.20%

95.40%
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Single Shell Tank Project Fusion Analysis

Sample Results on Laboratory Digestions

Tank
Core
Segment
Customer

241-U-110
5
3

89-040ID:

Check

Standard

Laboratory ID: F5005

Blank

F5020

Sample

F5006

Sample

Duplicate

F5007

Spike of Check

Sample

F5008

Standard

F5009

Fusion Digestion

Total Alpha
Total Beta

GEA

89.20%
95.40%

105.90%

98.60%

Cs-137

Uranium

<6.23E-04

3.31 g/L 2.57 g/L

uci/L 2.63E+00 uci/L 1.78E+00 uci/L
<3.1OE-04 uci/L 6.39E+03 uci/L 4.68E+03 uci/L

<0.0487 uci/L 1.20E+02 uci/L 8.46E+01 uci/L

<2.0 ug/L 4.46E-02 g/L 2.91E-02 g/L

* 86.40%
* 94.80%

98.00% 98.00%

112.00% 95.40%

*Ratio of Standard to Sample insufficient to calculate spike recovery



Analytical Batch

Lab Segment Serial No.: F5001

Instrument N/A

Procedure / Rev LA-549-141

Technologist 6B598 R. D. Hale

Date 11/22/89

Temperature 450 C

Starting Time 10:30

Ending Time 14:30

Chemist S. A. Catlow

Description Lab. Id.

1 Reagent Blank F5020

2 Sample 89-040 F5006

3 Duplicate of 89-040 F5007

4.

5

6

7

8

9

10

11

Customer ID.: 89-040

Fusion Dissolution.

Description Lab. Id.

12

13

14

15
161

17

18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Herlene S. Rich
1siittctt....iLt

Date: 4/5/90

Verified by: G......& Cary M. Seidel Date: 4/5/90
Sij aure Inied Name

Approved b K L- N4 1ylo DaIt4 2: Z/j

E

0

C

C

Prepa b
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Analytical Batch

Lab Segment Serial No.: F5001

Instrument Multi-Detector

Procedure/Rev LA-548-101/A-2

Technologist 6C269 M Franz

Date 11/29189

Temperature -- N/A

Starting Time 08:00

Ending Time 13:30

Chemist S. A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std. F5005

2 Reagent Blank F5020

3 Sample 89-040 F5006

4 Duplicate of 89-040 F5007

5 Spike of Sample 89-040 F5008

6 Ending LMCS Check Std. F5009

7
8

10 001

11 _________________ _____ _

Customer ID.: 89-040

Total Beta + Total Alpha analysis of the
Fusion Dissolution.
Detectors 13,14, and 15
WA45709, WA57276, WA57277.
Samples were prepared in batch, but
counted randomly.

Description Lab. Id.

12

13
14

15
16
17

18

19

120

121

1221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 83844/10 mL 10 mL

Spike 83844/10 mL Sample/1.0 uL 10.001 mL

Prepard H. S. Rich
hI'nred Name

Date: 4/5190

Verified by '7 C. M. Seidel Date: 4/5/90

App roved byj L -W May /10
S~gni..H .in. todN.umtt

- '

C

C

w

PC

Cl
C

28
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Analytical Batch

Lab Segment Serial No.: F5001

instrument WA77228 & WA401934

Procedure / Rev LA-548-121/C-3

Technologist 6B598 R. D. Hale

Date 11/27/89

Temperature - N/A

Starting Time 14:02

Ending Time 19:00

Chemist S. A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std. F5005

2 Reagent Blank F5020

3 Sample of 89-040 F5006

4 Duplicate of 89-040 F5007

5 Spike of 89-040 F5008

6 Final LMCS Check Std. F5009

7

8

10 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11 _________________ _____ _

Customer ID.: 89-040

GEA Analysis
Fusion Dissolution
Sample are prepared in batch, but counted
randomly.

Description Lab. Id.
12

13

14

1 5
16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 30B44/2.5 ul 22 ml

Spike 30B44/200 ul Sample/200 ul 22 ml

H. S. Rich Date: 4/5/90

Verified by: C. M. Seidel Date: 4/5/90
Aprvn y/D : Name

Approved by j .. Tyo Date Yl___
Sig,~a h awild Namne

0T:

29
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Single Shell Tank Phase

Calibration Record I-A

Analyte: Iotope, Mixed Gamma
Procedure LQ-508-003 Revision: A-
Instrument: GEA Detector #1 Property Number:401934
Technologist: J. L. Anderson Payroll Number: 61413
Date: 3/2/89

Calibration Standard ID: 56B40 D1

Analyte Concentration: N/A

Type of Calibration: Gamma Energy Analysis (Effi ciencyl

Instrument Reading
Dilution Concentration Units =

1
2
3

4 SEE AT ACHED
5

6

7

8

9

10

Comments:

Prepared by: CA Davey Date: 4/18/90

Verifie : H.S. Rich Date: 4/18/fl
S n;W ur Pdinted Name

Approved by, - L.7y Joe Date: _"/FAP
sipnalure" Pnnk1NI NamneI

Nr I

.C

3.0



DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

LOG(EFF) =
+

+4

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

-- DETECTOR:
GEOMETRY CODE:

'7* GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

1
42
22 ML LIQUID, POS 2

14-Feb-89
J. L. ANDERSON/M. R. DOWELL
56840 01

EFFICIENCY (COUNTS/GAKMA)

5.721347E-03
1.512568E-02
2.041958E-02
1.856472E-02

1.042777E-02
7.856059E-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537E-03
2.931033E-03

-5.343694E+01
2.034704E+01 *LOG(ENERGY)

-2.088264E+00 *LOG(ENERGY)-2

LOG(EFF) 8.372735E+00
+ -7.762489E+00 *LOG(ENERGY)
+ 2.017698E+00 *LOG(ENERGY)'2
+ -2.447560E-Ol *LOG(ENERGY)'3
+ 1.067720E-02 *LOG(ENERGY)'4

PROCEDURE LQ-508-003

1
43
22 ML LIQUID, POS 3

16-Feb-89
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

1.397695E-03
3.641448E-03
5.035820E-03
4.620516E-03

2.619018E-03
1.890740E-03
1.782478E-02
1.392563E-03
1.117189E-03
1.007670E-03
7.782502E-04

EQUATION 0-165 KEV
LOG(EFF) = -5.354869E+01

31



+ 1.975356E+01 *LOG(ENERGY)
+ -2.020858E+00 *LOG(ENERGY)-2

EQUATION 165-1836 KEV
LOG(EFF) 4.001880E+01

+ -2.857555E+01
+ 6.74B440E+00

* + 7.173093E-01
+ 2.821780E-02

*LOG(ENERGY)
*LOG(ENERGY)-2
*LOG(ENERGY)'3
*LOG(ENERGY)'4

GEA CALIBRATION RECORD PROCEDURE LO-508-003

3'2



Single ShelH Tank Phase

Calibration Record I-A

Analyte: Mixed Isotope Standards
Procedure LQ-508-003 Revision: A-0
Instrument: GEA Detector #2 Property Number: 401934

Technologist: J. L. Anderson Payroll Number: 61413

Date: 9-1-88

Calibration Standard ID: 56B40 D1
Analyte Concentration: N/A
Typeof Calibration: Gamma Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration Units

1
2

3 SEE ATTACHED

4

5
6

7

8

9

10

Comments:

Prepared by: CA Davey Date: 4/18/90_
I'ipikd NamL

Verified : H.S. Rich Date:__4 ____g

Si njure fnlcd Name

F3
T:

33
I-,

Approvedb L.4. y) Dat e:__f/19
s gnawur Phiud Nam, _1-



GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

PROCEDURE LQ-508-003

2
43
22 ML LIQUID, POS 3

28-Sep-88
J. L. ANDERSON/M. R. DOWELL
56B40 Di

EFFICIENCY (COUNTS/GAMMA)

59.536
FIB.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV
LOG(EFF) =

EQUATION 165-1836 KEV
LOG(EFF)

1.478000E-03
4.721000E-03
6.589000E-03
6.6130OOE-03
4.692000E-03
3.542000E-03
2.810000E-03
2.327000E-03
1.790000E-03
1.437000E-03
1.277000E-03
9.824000E-04

-5.828830E+01
2.165450E+01
-2.198930E+00

-2.233890E+01
1.174520E+01

-2.739550E+00
2.655450E-01

-9.668420E-03

*LOG(ENERGY)
*LOG(ENERGY)-2

*LOG(ENERGY)
4LOG(ENERGY)^2
*LOG(ENERGY)^3
*LOG(ENERGY)^4
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GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

PROCEDURE LQ-508-003

2
42
22 ML LIQUID, POS 2

21-Oct-88
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

3.417000E-03
1.090000E-02
1.408000E-02
1.516000E-02
9.929000E-03
7.578000E-03
5.875000E-03
4.927000E-03
3.727000E-03
3.085000E-03
2.683000E-03
2.102000E-03

c- EQUATION 0-122 KEV
LO

r EQUATION 122-1836 KEV

G(EFF) =

LOG(EFF) =

-6.654070E+01
+ 2.583780E+01
+ -2.677550E+00

-1.050740E+02
+ 6.428950E+01
+ -1.503170E+01
+ 1.533670E+00
+ -5.838530E-02

*LOG(ENERGY)
*LOG(ENERGY)^2

*LOG(ENERGY)
*LOG(ENERGY)^2
*LOG(ENERGY)^3
*LOG(ENERGY)^4
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Mixed Isotope Standard

Procedure LQ-508-003 Revision: A-0

Instrument: Detector #3 (GEA) Property Number: WA77228

Technologist: J. L. Anderson Payroll Number: 61413

Date: 7/31/89

Calibration Standard ID: 56B40 D1
Analyte Concentration: N/A
Type of Calibration: Gamma Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration Units =

1

3 SEE ArTACHED

4

5
6

7

S

9

10

Comments:

Prepared by: CA Davey Date: 4q8J9I0
P16iid Nam,-

Verified H. S. Rich Date: 41pqn
j uls hinted Nangst

Approvedby 5 L.W.Mya Date: _ _
s;a;.h naze Pdsled Namni

36



DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

3
41
22 ML LIQUID, POS 1

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
173.237

1332.501
1836.129

LOG(EFF) =
+
+

LOGCEFF) =
+

+

+

2.833765E-02
2.881764E-02
2.756557E-02
2.270614E-02

1.285730E-02

7.841011E-03
5.779292E-03
4.773005E-03
4.278530E-03
3.371238E-03

-1.113845E+01
3.484260E+00
-3.990659E-01

-2.052334E+01
9.121758E+00
-1.553578E+00
8.018036E-02

*LOG(ENERGY)
*LOG(ENERGY)*2

*LOG(ENERGY)
*LOG(ENERGY)*2
*LOG(ENERGY)Y3

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTIONz
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

PROCEDURE LO-508-003

3
42
22 ML LIQUID, POS 2

2-Jut-89
J. L. ANDERSON/M. R. DOWELL
56840 DI

EFFICIENCY (COUNTS/GAMMA)

7.455306E-03
7.462748E-03
7.578302E-03
6.965814E-03

3.596591E-03

2.318396E-03
1.824191E-03
1.461179E-03
1.321243E-03
1.011332E-03

EQUATION 0-165 KEV
LOG(EFF) = -6.838496E+00

37



+ 8.819509E-01 *LOG(ENERGY)
+ -9.970528E-02 *LOG(ENERGY)Y2

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

LOG(EFF) 3.082260E-01
+ -1.410839E+00 *LOG(ENERGY)
+ 1.042898E-01 *LOG(ENERGY)'2
+ -5.874725E-03 *LOG(ENERGY)*3

PROCEDURE LO-508-003

3
43
22 ML LIQUID, POS 3

2-Jul-89
J. L. ANDERSON/M. R. DOWELL
56B40 01

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

2.020462E-03
1.924344E-03
2.027231E-03
1.712371E-03

1.056509E-03

7.115743E-04
5.243928E-04
4.551585E-04
4.223636E-04
3.139091E-04

EQUATION 0-165 KEV
LOG(EFF) -5.300788E+00

+ -3.550643E-01
+ 3.272635E-02

EQUATION 165-1836 KEV
LOG(EF?)

=+

+

+

-9.815549E+00
2.402920E+00

-4.428877E-01
2.059131E-02

*LOG(ENERGY)
*LOG(ENERGY)Y2

*LOG(ENERGY)
'LOG(ENERGY)Y2
'L0G(ENERGY)23

GEA CALIBRATION RECORD PROCEDURE L0-508-003
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. t * V 4* * 4 4 * : * # * * * I * * > A * q 4 y w x y p f,

G A M N A F' E C T R U M A N A I. y S I S

* It * 'V * * * * * * * I VY * * * v * 4 v * % * v * * * * # t * *

CANBERRA SPECTRA--F V2.06 SOFTWARE

222-9 COUNTINC ROOM

A N A L. Y T S

--"NOV--89

P A R A M E T C R S

MCA UNIT NUMBER? 1 / ADC UNIT NUMBER? 2.0
DETECTOR NOmmERu 2 / GEOMETRY NUMBER? 42
SPECTRUM SIE? 4096 CHANNEILS
ORDER OF SMOOTHING FUNCTIONI 5
NUMBER OF PACKGROUltf CHANNEILS 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR? 05.0%
IDENTIFICATION rNIRGY WINDOW: +-- 1-50 KEV
ERROR GUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUDTRACTED
LL.D CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES .ISTED
MULTIP.L.ET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL. ANAL.YZFR ANO?
ANALYZE DY! VR

SAMPL..E DESCRIPTIONt F500s SEGMENT 6
n GEOMETRY DESCRIPTION:

SAMPLE SIZE? 1.0000E7+00 FA / CONVERSION FACORu 1,000OU-+00
STANDARD SIZE* I.0000E+00 EA
ANALYSIS LIBRARY FILE? ANlq20E

COLLECT STARTED ON --NOV-89 tYT 13W242

CO.L.ECT LIVE TIME:
REAL. TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3005. SECONDS
0.17 X

. DAYsI 0.0000 HOURS BEFORE THE START OF COLL..ECT

ENERGY CALIBRATION PERFORMED 17-MAR-09
EFFICIENCY CALIBRATION PERFORMED 21--OCT--G0

40
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-NOY---9 :t4:02?a.,2?2--- COUNTING ROOM

P E A K A N A L Y S I S

PK GENTROIDf
CHANNEL

ENERGY FWHM :ACKCND NET AREA
KEV KEY COUNTS COUNTS

ERROR NUCI.IDES

1324.05 661.64
66l.B5

2921.71 1460.39
1460.85

ERROR RUOTATION
PEAK CONFIDENCE

1.62

2.15

210.

6.

2618't,
36.
160.

156.

1.2 CS--137
13.9
16.3 K-40
3.8

AT 1,96 SIGMA
LEVEL AT 85.0%

B -- ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND t
BACKCROUND

IS) BACIKROUNL
BACKGROUNED

SUBTRACTION PERFORMED USING FILE BK0012
DESCRIPTIONt BKG
COLLEiCT ITARTED ON 30-AUG--BO AT .16:46100
L VE TINE: 60000. SECONDS

41
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222--S COUNTING ROOM 2--OV 9 4O2:55

SAMPLE? F5005 SEGNJIT 6
DATA COLLECTED ON .-- NOV--89 AT 1312142
DECAYED TO 0. DAYS, 0,0000 HOURS BEFORE THE START OF COL.,LCCT-

R A DIf 1N U C L I D E - ANAL Yrs IS R F P 1 R T

ACTIVITY

MEASURE t

CONCENTRATION IN uti/EA
DECAY

ERROR CORRECTED ERROR

ENEROY Cot*IPARISO
(KEFV)

EXPcr DIrF

AM--'241
AM--243
BA-133
SA--140
CEPR144
CO--60
CR-51
CS-131

Etl--.152
EU-151
EU --155
FE-59

r -13.1
K-40
LA--t40

N-5 4
NA-- 22
NB--95
NP--277
PU--239
PU-241
RA--' 224
RA--226

- RU-103
RIA 03
RLIRI106
SPs-125
SE--75
SN--.13
SR--05
TH-228
U-235
Y--09
zK1-e5
2R--95

TO TAL

i..<6. 78E--04
LLDCn< .75E--04LI.. 1. 751-- ->- 04
tLtL.<ci.69E--04
LI..1<4 27E--04
LLD<1 ,04E--07

LLD<5. 0E-05
L1..D<9.5 E--04
LLD<4.67E--05

5.651E--02 +'-9.81E7-041
LL.I.905E-04
L.LD<1 68E--04
LLD<3,.AE?--4
I..1D<7 SOE-05
LLD<1.27E--04
LL<1 .O0E--03

LLD{5.92E--05
LL . 27 S 98E -05

L.L.D<3 .971--05
LLD<6.20E--04
LLD<9.90E--oi
Lt.D<3..IoE{01
LI.D<2.02E>---Z
L L<1 . 93E-03
LLE'<1. 7E--04

LL<t33E.--04
L..LD<1 .9.1 E-03
L.L.D1<9.R E--
LLD<1.16E--04
LLD<. , 76E--04
L.LtJC1,22E--04
LLE'<7 .32E--03
LLDt1 .26E--04
L.L.D<6 . 001-05
LLD<1 . 44 E--0
L I. fl<7. BS --05

5.65E---02 +-9.81E--

LL P<6, 78F-04
LL.D<i,.75-0A
LLTJ<i,69E01
L.D4.27E--01
I.LDC.04E--0Z
LLDt<5.57OE--05
IL<9,531- 04
LLD<4.6?IP--OS

5.65E--02 +-9.P1F--04
tLT.L<1 , 90E--04
LI..D<1.6 PE--04
LLD<3. 11E--0A

50E--05
L1. <1 .27E.-O1
1. LD .1 .00U--03
L.L.D<5.01E-05

LL.P<3 9 Q7C --0 5
L LDTO< 6 2 () r--5 )LL.D<3.97E--05
LLD<6.20E--0A
LLDb<9. 901- 01
LLD<3. 1OE01
LLD<2.02E--03
LLD<1 .93E--03

i.DK 271Z-01
L..D<1.33E--04
LLD<.A . 91--03
LLD<9.(0E--00
LLD<1.46E--04
LLD<1 .76E--04
LI.. D *. , 22E-04
LLD<7.32r.-03
LI. X<. I26E--04
L.LD<6. 0OE--05
LLDC1.4 1--r -0.
LLD<7.8E-05

2 5.65E*--02 +-9.RIE~-04

EBAR 1 : MEV/DISINTEORATION
MAXIMUM rPRMIBSABLE ACTIVITY :- 161--09 IJC/EA
TOTAL MEASURED ACTIVITY , 5.65E--02 (+--9.81F-04)
% TECH, fPEC. ****** (+-***)

ERROR RUOTATION AT 1,96 SIGMA

LUP CONFIDENCE LEVEL AT 85.0%

42

t1i r-rTrrTrr, PrrArle cfrrr ,irr Th -T__ir AIJA /tT C.v

NUCLIDE

--0.01

59.511
74.67

356. 02
537.27
133 .51

1332,50
720 .09
795. 84
661. 6

1400.01
1274.45

.105, 31
1099.25
361,48

1160.75
1596.20
P3 4.83

1274 .55
765.78

(36.50
129.30
14,9. $7
210.99
186.10
497 . 00
497.08
621 .130
176.33
264 66
391 .67
5 13. 99
84.3?

185.71
1836.06
1115 .55
756.73

(IC/EA



PEAKS ELIMINATED BY nACKOROUND MIBTRACTION

CENTROID
CHAMNNEL

ENERCY NET AREA ERROR GAMMAS/SEC
K E) COUNTS 0/

2921,71 1460.39 160. 16.3 2,09E+01

43



t
B A H 14 A S P r C T R tJ H A N A 1. Y S I S

*
* 4 4 * * * * * * * * * * * * * * 4 4 * * * t * * 4 4 * 4 W

.1'
'I,

V
4 4 * ~ *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222--S COUNTING ROOM -K-NOV-$914:04 53

A N A t. Y S I S P A R A M E T E R S

MCA UNIT NUMPER? 2 / A.I UNIT NIJMDFR? 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER, 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION? 5
tUMDER OF BACKGROUND CHANNELS? 4 ON EACH SIDE iF PEAK

PEAK CONILDENCE FACTOR 85.0%
IDENTIFICATION ENERGY WINDOW +-- .1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL PACKGROUND SUBTRACTED
LL.I) CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
NULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA, READ DIRECTLY FROM MUI.TICHANNEL ANALYZER ANI:
ANALYZED DY? VRE

SAMPLE DESCRIPTION? F5009 SEGMENT 1
GEOMETRY DESCRIPTION:
SAMPLE SIZE* 1.0000E+00 EA
STANDARD SIZE? 1.0000E.-00 EA
ANA.YSIS L..IRARY FILE: AN.205

/ CONVERSION FACTOR? A.0000EO+0O

COLLECT STARTED A -. 'At 13:14 36

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3004. SECONDS
0.13 "

# FAYSr 0.0000 HOURS BEFORE THEr START OF COLLECT

ENERCY CALIPRATION PERFORMED 23--NOV-R9
EFFICIENCY CALIBRATION PERFORMED 2-MAR--89

44
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2T -NOV--U9 14:04:53

P F A K A N A L Y S I r

PK CENTROID
C HA N N EL

.r1RCY Fwi1 E:ACK6NXL
KEV KEV

1 1324,52 661.70
lB 661.8*2
2 2922.8% 1461.23
2B 1461.77

1 54

1 65

COUNTS

21Z,

5 .

NET AREA
COUNTS

36923.

ERROR
%

HUCL IDES

1.0 CS--137
3 F.46,4
167. 15.7 K-40

132, 11.2

ERROR QUOTATION AT 1,96 SICNA
PEAK CONFIDENCE LEVEL. AT 85.0%

It -- ENVIRONMENTAL TACKCROIJNEI PEAK

BACKROUND SUBTRACTION PERFORMED USING FILE DK0011
BACKCROUND DESCRIPTION? KO0011

( £DACKCROUND COLLECT STARTED ON 10-JAN-85 AT A200:00
BACKGROUND LIVE TINE: 6000. SECONDS

45
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222- COUNTINF ROOM

SAmPLE? F5009 SEONI4 TJkt
DATA COLLECTED ON -NOV-89
DECAYED TO 0. DAYS, 0

f'-NOy-g7 xco0i:5z

AT .131436
.0000 HOURS rEFORE THE START OF COLLECT,

R A T I O N U C I. I T IE

ACTIVITY

MEASURED

A N A L ) 9 I s

CONCENTRATION IN uCi/EA
DECAY

ERROR CORRECTED ERROR

RE r P O R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM--241
AM--243
DA-d33
BA-140
CEPR1 r A
CO-60
CR--51
CS-134
CS-137
EU-152
EU--154.
EU--155
FE-59
1-131
K-40

o LA-140
MN--54
NA-22
NB-95
NP-237
rU-- 239
PU-241

N RA--224
RA-226
RU-103
Ru 10%
RtROH106
S' 8)--125
SE-75
SN-113
SR-f05
TH-228
U-235
Y--A
ZN-65
ZR-95

TOTAL

LLD<4,72E-04 L
LLD<1,29E-04 L
LID<1.S1E-0A
LLD<.27- 04
LLD(O.74E-04

LDW.S6OE--05
LLD<7.53E-04
LLD<3.07E-05

5.71E-02 +-9.09F-04
LLD<8.75E-05
LLD<1.05E-04
LLD<2.A.E-04
LLD<5.5E-05
LLD<1,14E-04
LLD<9.13E-04
LLD13,26E-06
LLD<2,87E--05
LLD%3,ZE--05
LLD<2 72E--05
LLD<5.41E-04
LLDY.50E-01
..L.D<2,65E+01
L LD<1. 74E--03
LLD<1.64E--03
LLD<1.06E-04
LLD<1.1115-04
LLD<1.39E-03
LL.D<G,42E--04
LLD<1.21E-04
LLD<.41E-04
LLD<9.62E--05
LLD<5,5IE-03
LLD<1.07E-04
.LL<2.51E--os
LLD<8,76E-05
LLD<4, 46E-05

5,7.1E-02 +-9.09E-04

LD<4.72-04
LDCI.291--04

.LD<1.51E-041
LLD<3,27I-04
LLD<0.74E--04
LLD<2.60E-0s
LLD<7*53F--04
LLD<3.07E--05

5.71E-02+-909E-04
LLD<S.7?E-05
LLD4.1.051--04
LL1D<2.11I-04
LD<I.SOE-05
LLD<1.14E-04
LLD<9..A7E-04
LLD.<326E--06
LLD<2.S7E-05
LLOWD<33B1-05
LLD<2.72E-05
LLb<5.41F--04
LLD<7.50E--01
LLD<2.65E+01
LLD<1 .7415-03
LLD<1.64E-03
LLD<1.06E-04
LLJ<1 11FI-0i
LLD-C.3915-03
LLD-8 .42E--O4
LLD<1.21---04
LLD ,1.41E--04
LLD<9.62E-5
LLD<5 54E--03
LLD<1,07--0-
LLDC2.51E-05
LLD< , 76Ff--0-
LLD<4 * 4617-05

5.71F-02 +--9.09E-04

EBAR - ***** NEV/JISINTEGRATTON
MAXIMUM PERMISSABLE ACTIVITY w .1,1617--01 UC/FA
TOTAL MEASURED ACTIVITY w 5.71E-02 (+--9,09E--04)
X TECH. SPEC. w ***** (+-*1**)

ERROR QUOTATION AT 1,96 SIGMA
LLD CONFIDENCE LEVEL AT 05.0%

46

NUCLIDE

0:05

59.51
74,67

356.02
517,27
133.51

1332.50
320.09
795.81
661,65

1408.01
1271,15

105 . 31
1079. 25

364 . 8
1460, 75
1596.20
834.83

1274.55
765, 1.
86,50

129,30
118.57
240, 99
186,10
497. P8
497. 01
621.80
176.33
264.66
391 .67
513.99
81.37

185.71
1836.06
111555
756.73

UC/EA



PEA(S EL. ININATED DY BACKGROUND SUBTRACTION

C FNT ROXD
CHANNEL

ENERGY NET AREA ERROR (AMMAS/SFIC
KEI) C OUNTS

2922.83 1161,23 167. 15.7 1.59E+01

47



t t V 4 * * * * * * 4 4 4 4 4 * t 4 4 4* * * * * * * iy 1 V t 4 4 4 t I
T
IF

* * t * * 4 4 * 4 * * * * * * S O F T A * * * 4 * * 4 4 4

CANBERRA SPECTRAN--F Y2. 06 SOFTWARE

* t 4 # q

r A M 1 A S P E C T R U M A N A L. Y 9 I 9

222--S COUNTING ROOML 27-NOV-09 19: 16: 05

A N A 'Y S I S P A R A M E T E R S

MCA UNIT NIJMHXrR? 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMPER: 1 / GEOMETRY NUNBER' 42
SPECTRUM SIZE1 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION? 5
NUMBER OF BACKGROUND CHANNELS? 4 ON EACH SIDE OF PlAK
PEAK CONFIDENCE FACTOR? 8t1.0%
IDENTIFICATION ENERGY WINDOWI +-- .t.50 KEV
ERROR OUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAl.. BACKGROUND SUBTRACTED
LLt" CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES I..xr3TED
MUL.TIPLET ANALYSIS PERFORMED

0 SPECTRAL DATA READ DIRECTI.Y FROM MI. TICHANNEl. ANAL.Y7ER ANII
r ANALYZED BY? DM

SAMPLE DESCRIPTION: r-soa
GEOMETRY DESCRIPTION:
SAMPLE SIZE? 1.0000E--03 LI
STANDARD SIZE? 1.00OE+00 CA
ANALYSIS LIBRARY FILE: ANl.205

/ CONVERSION FACTOR: 2,0000E--01

COL.LECT STARTED ON 27--NOV--89 AT 10:25:49

COLLECT LIVE TIME?
REAL TIME?
DEAD TIME?

DECAYED TO 0

3000, SECONDS
3006. SECONDS

0120 %

. DAYSs 0.0000 HOURS BEFORE THE START OF COl.LECT

ENERGY CALIBRATION PERFORMED 23-NOV-09
EFFICIENCY CALIBRATION PERFORMED 2-MAR--S9

48
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27--NOV--09 19:16:05

P E A K A N A LY S I S

PK CENTROID
CHANNEL

1
-113
2
2BD

ENERGY FWHM
KEV KEYl r .

1324,41 661,65
66 1.82

2923.14 1461.38
1461.77

I, .52

1.94

FtACKGND NET AREA
COUnTS COUNTS

263.

8,

ERROR NtJCL.I DES

51192. 0,9 CS--137
35. 16.4
145. 17,4 K-40
102. 11.2

ERROR QUOTATION AT 1.96 SIGhA
PEAK CONFIDENCE LEVEL AT 89.0%

B -- ENVIRONMENTAL BACKGROUND PEAK

DACKCRUND SUBTRACTION PERFORMED USING FILE K0011
rt BACKGROUND DESCRIPTIONI B1K0011

BACKGROUND COLLECT STARTED ON 10-.JAN--85 AT 12:00:00
BACKGROUND LIVE TINE: 6000. SECONDS

4-9

222--9 COlNTINC ROOM



2=.--S COUNTING ROOM

ON 27--NOV--89 AT 18:25149
0. DAYS, 0.0000 HOURS BEFORE

R A D I O N U C L I D E

NUCUIPE ACTIy'ITy

MEASURED

AM-- 241
AM--243
PA-.13
DA --.110
CEPR144
CO- 60
CR--51
CS-- 13?
CS-137
EU-152
EU-- 154
EU.--.55
FE- 59
I-131

CK- 40
LA--110
MN-54
NA-22
MR.--95
NP-237
Ptb-239

N PU-241
Ro--224
RA-226
RU- 103
R1.103

rN RURI106
SB-- 125
SE--75
SN-11Z
SR- 85
TH-228
U-235
Y-88
ZN--65
ZR- 95

TOTAL

A N A 1. Y S

THE START OF COL.LECT,

I S R E P O R T

CONCENTRATION IN uCi/..I
DECAY

ERROR CORRECTE]D ERROR

LLU<3. 50E+00
LLD<9, 68E-01
LLDI<8.96E--01
LLD<1.93E+00
LI.J.<6 , 26E+0O-
1LD<1. 61E--01
I..LDC .62r00
L.LD<1.97E--01

3,97E+02 +-94F.+00
LLDJ<8.95E--01
LD<.r5.26E--01
LLD<1 63E+00
LLT<3,21E--01
I..D<6.,74E-01
LLD<4.60E+00
LLD<1. . 84E--01
LLD<1.54E-01
LLDKA . 76E-01
LLD<1 7-E--01
LLD<4 .09E+00
LLDT<5. 33 E +03
LLfl<1 .83E+05
LLD<1. 09E+01
LLD<1 .05E+01
LLT'<6. 37E--0.
tL.D<6.70E--0I
LLD<8. 38E+00
LLfl< 5, 43E+00
t.LI<7.35E-0 '
LLD< . 55E-01
LLD<5. 5E--01
LLD<4 .*32E+01
LLJ6.,97E*-0i
LLD<1.5 SE--01
LL..j(4.21C--0I
LLD(2.95E-01

3.97Ef-02 +-5.94E+00

LLE'<3 ,t01sT00

LI. <9. 61 E-0
.L L<O *96E-v-01

LLL'<1 *9%E+00

1.1.<6 ,26E+00

LLT'<4 62E+00
L.D<1.97E--01

3,97E+02 +-.5.94E+00
LL.T<8.95E--01
.LD<5.26E--01

LLD<i 63F1+00
LLI..D(6.ZOE-01
LLD.P'*)74E--1 I
LLD<4. 60r+00
LLI'DC1,84lt--0i
U.L<1.154E--ol
LLD<1.,76E--01
LLJC1. 75E--01

I..D<4 .09 E+00
LLDCS.33r+03
LLXC1.8317+05
LD<1. .09E+01
LLDCI .05E7+01
LLD-<6. 37E--01

I *D<6,70E-.O.t
LLb<8 . 738 +00
LLD<5. 43E +00
..L<735E--01

LLXI<8 , 55.-Ol
LLD<5. 55r--01
tLtD<4. 32E7+01
LLX<6.9717-01
LI.D<1 .50E*--O1
LI.lD<4 *21E--01
LLD2.95E-o1

3,97E+02 +--5.94E+00

ENERGY COMPARISON
(K F )

EXPECT DiFF

59.51
71.67

356.02
537.27
133.51

1332 . 50
320.09
795.84
661.65 --0.00
.108.01
1274.45
105.31

1099,25
364. '1a

1460.75
1596.20
834,83

1271.55
765.78

396 .*-
127.30
1 48.57
240.99
186.10
497.00
497,08
621 .80
176.33
264.66
371.67
513.99
34.37

.185.71
1S36,06
1115.55
756.73

EPAR : - MEV/rJISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY 1- 1#16F-08 UC/LI
TOTAL MEASURED ACTIVITY - 3.97Ei+02 (+'5,9'E-00)
% TECH. SPEC. ****l* (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LI.11 CONFIDENCE LEVEL AT 05,0%

50

SAMPLE: F--5008
DATA COLLECTED
DECAYED TO

UC/L.I

2 7--1%(*VV--- 9 19 :11,*05



ALL. DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED

CENTROI ID
CHANNEL

BY BACKGROUiND SIJDTRACTXON

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS

2923,14 1461,.38 145, 17.4 1.37r+01
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4t t * * 4 ? * % v *4

C A M M A r r E C T R U M
*
*A N A I. Y S I S

* # .# ** * * * # ) 4 * * * * * * * * 4 4 4 * * * 4 * 4 * V 4 4 * *

CANBERRA SPECTRAN--F V2.06 SOFTWARE

222-S COUNTING ROOM -NO'V--9 15 26 123

A N A L Y S I S P A R A M E T E R S

MCI UNIT NUMBER? 2 / ADC UNIT NIJNBER 1.0
DETECTOR NUNER. 1 / OEOMETRY NUMBER: 42
SPECTRUM SIZE! 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION? 5
NUNER OF BACKGROUfD CHANNEl.S? 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 05.0%
IDENTIFICATION ENERGY WINDOW? +- 1 .50 KIV
ERROR QUOTATION? 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
.LLD CALCULATION PERFORMED

NFASUREP ENERGY DIFFERENCES LISTEL
C MULTIPLET ANALYSIS PERFORMED

0~ SPECTRAL DATA READ DIRECTLY FROM MU.TICHANNEIm. ANALY7ER ANil
M ANALYZED DY? VR

t SAMPL.E DESCRIPTION: F5006 SEGMENT 7
GEOMETRY DESCRIPTION?
SAMPLE SIZE? A .0000E-03 LI / CONVERSION FACTOR? 2.0000E-01
STANDARD SIZE? I.0000E{00 EA
ANALYSIS LIfRARY FILFI AV.l205

COLLECT STARTED ON /f-NOV--89 A'T 15109:33

COLLECT LIVE TIME:
REAL TIME?
DEAD TIME?

DECAYED TO 0

1000. SECONDS
1001, SECONDS

0410 %

. DAYSs 0.0000 HOURS PEFORE THE START Of' COLLECT

ENERGY CALIDRATION PERFORMED ?3'-NOV--09
EFFICIENCY CALIDRATION PERFORMED 2-MAR-89

52
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222- CON FIG R~h -NOV-U9 1t226?23

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

INERCY FWHM
KEv KEYv

BACKCND NFT AREA
COUNTS COUNTS

ERROR NiCLIDES

1324.47 661.693
661 82

2923.01 1461.31
1461.77

I .53

1.95

73.

4,

5165. 2.7 Cfl-137
12. 46.4

55. 29.8
61. 11.2

ERROR 01lOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

I- ENVIRONCFNTAL J'hCKGRO(ND PEAK

BACKGROUNrJ SUDTRACTION PERFORMED USING FILE PK0011
% BACKGROUND

BACKOROUND
r' BACKGROUND

DESCRIPTION? DKO011
CULI.CT STARTED ON 10-JAN-05 AT 12100:00
.IVE TIME: 6000, SECONDS

1

-2
2B

222--.') COUNHHNO ROOh



222---S COUNTING ROOM

SAPIE? Fr5006 SEHgMi'T 7 f
DATA COLL.ECTED ON ..-- N1/ -39 AT 15?09!33
DECAYED TO

R A D I 0 N t1 C L. I D E - A N A t. Y S I S

NUCL IDE ACTI

MEASURE

VITY CONCENTRATION IN uC:/I ..
I .DECAY

D ERROR CORRECTED r

/- NOV-10 15:26:23

R E P O R T

ENERGY COMPARISON
(K FV)

EXPECT DIFFRRR ?

AM--241
AN--243
DA-133
DA-140
CEPRI 44
C0--60
CR-51
CS-134
CS-177

e EU--.152
EIJ-1.54
SEU-155
FF-- 59

K -40
LA--140
MN-54
NA-- 22
Ni--95
NP--237
PU'--239
PLI-241
RA-224
RA--226
RI--103
RU103
RU R Il Oi

SSB--125
SE--75
SN-113
SR--B F
TH--220
U - 2 )

Y--ro
ZN--65
ZR--9 S

LLDZ4 , 76E+00
L. I.. < 1. 3 3 1 0 0
.LT<9. 301--01
LI<2 R08E1+00
LLD<8,10E+00
LL<2.6 1.E01-'
LLD<A.81IE+00
L- I-. I) , s i E o- o
ILLD<ll 35E7--o1

I .20E+02
LLi<1 .56 E+00
LL.D<5 .33E--01
LLD-2.25E.+00
LI.D<5 .54E7-01

LFDC4.ITE-- 01

f.. U D <6 ?.. 9 IT. -0 1
LL..J<7.32E+00
L <3, 18E--01
1..Lf<2. 9E--0Q
LL<X1 .1 E--01
LLJ<2.90E--0.1
LID<5, 56E+00
..LDC6. 93E+03
LiL 1K2.31E7+ 05
I..D< .1.2.57+0 1
LLJ'<1 .27E+01
LLD<6.41E--01
LL0D<6.75E--01
LLID<1 , 00E+01
L. LD6 BBE+00
L.1.D<3.03E-0 2
LLF<9.40E--01
L..LD<6 .50E- -01

L<600E7+01

L..X<5.25E-02
LI..D<7.271-01
ID<7.07E--01

L 4.(4,76rI-00
LLDC1. 33Et+00
LLD<9 .30F-0.1
L.LT <02.)E+00
LI.Lti<8, 11+00
LLD<2.617--01
LLD<4, B417+00
L..D<335 E--01

.1 20E7+02
IL 1<1.5617+00
L.D<5.33--01
LL.D<2,2517+00
LILf"<5.54E--01
LI..LD6.93E-01
LL.D<.321+00
LL.D'<Z.ABE-01

L L.p<. 0 9OE--01
LLIV<2.9OE-01
LL I <5 56 E 100
LLJ<6.* 9317+03
L.L.fl'<2 . 31171-05
L.LD<Y. 251E-01
LLD<1 .2717+01

'LLDC6.41'i--01
LI..)<67517-01
LLD<1 .00E7+01
L L. It<1 0 0 E 1-0.1
Ll 1<681317--00

LLD<C9.40E-*-01
LLD<6 , 101--01
L..<6 . 00E+01
LLD<8.36E--0.1
LLD<C.25E--02
t.t.D<7.2717-01
LLD<7.07E--0l

+--3.61E7+00

TOTAL 1.20E1702 +-3.6117+00 1.20

EBAR ***** MEV/DISINTECRATION
MAXIMUM PERMISCABIL.E ACTIVITY : 1.16E--0n
TOTAL. MEAgURED ACTIVITY - 1.20E02 (1--3
% TECH. SPEC. t- **:** ( -

E+02 1--3.61E+00

tlC/LI
,6117+00) tic/LI.

ERROR QUOTATION AT 1.96 SIGMA
LL13 CONFIDENCE LEVEL AT 85,0%

54

0. DAY3s 0.0000 HOURS IEi:1E TlL ( S A OF Li:'-'

0103

59o51
74 .67

356.02
53 7.27
133.51

1332.50
320 .09
795.84
661 .65

A408.01
1274.45

105 .31
1099 .25

364 .48
1460.75
1596.20
834.03

1274 .55
765.78
86,50

129. 30
148.57
240.99
186.10
497.08
,'97.08
621 .80
176. 33
264 .66
391 .67
513.99

84.37
1O5 .71

1836.06
1115 . 55
756.73



PEAKS ELIMINATED BY BACKCRDLJND SUBTRACTION

CENTROID
CHANNEL

ENERGY NET AREA ERROR GAMMAS/SEC
K(E') COUANTS ". %4

2923.01 1461.31

55

55 1 2c. 1c55C.01



G A M M A B P E C T R UM H A N A L Y S I S
I,
*
'I,

* v * * * * * * * * * * * * *V * P * * * * * v y * # * * * * * # *

CANBERRA SPECTRAN--F V2.06 SOFTWARE

222-- COUNTING ROOM WESTINGHOUSE HANFORD -NOV -9 A r;: 30

A N A L Y S I S P 6 R A M E T E R S

MCA UNIT NIJM3R: 2 / ADC UNIT NUMBER: Z.0
DETECTOR NHJNHER11 / GEOMETRY NUMBERI 41
SPECTRuM SIZE? 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION' 5
NUNER OF BACKGROUN.O CHANNELS: 4 ON EACH SIDr OF PEAK
PEAK CONFIDENCE FACTOR: 05.0%
IDENTIFICATION ENERGY WINDOW? +-- 1.50 KEY
ERROR QUOTATION! 1,96 SXGMA UNCERTAINTY

C ENOIRONMENTAL. £ACKGROUND SUTRACTED
LUP CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES .ISTED
MULTIPLET ANALYSIS PERFORMED

o~ SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANi:
ANALYZE) DY! VR

SAMPLE DESCRIPTION? F5007 SEGMENT B
GEOMETRY DESCRIPTION:
SAMPLE SIZE? 10000E--03 LI / CONVERSION FACTOR? 2.0000E-01
STANDARD SIZE? 1.00001+00 En
ANALYSIS LIXRARY FILE A .205

- COLLECT STARTED ONY-NOV--89 AT 15:14'04

- COLLECT LIVE TIME:
REAL TIME,*
DFAD TIME?

DECAYED TO 0

1000, SECONAS
1002. SECONDS
0.20 %

. DAYBs 0.0000 HOUR S PEFORIT THE START OF COLL.ECT

ENEROY CAL.IRATION PERFORMED 17--OCT--O9
EFFICIENCY CALIBRATION PERFORMED ZA Jul--9

56
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222-S COUNTING ROON WESTINGHOUISE HANFORd' .

P E A K A N A L Y S I S

PK CENTROID
CIANNE I.

ENERGY FWHM
KEv KEV

BACKrN. NET ARIYA
COUNTS COUNTS

ER F, OR
8/

NUCl. IDES

63.30 32,23
1323.45 66.1,72

661.78
2922.39 1461.29

1460.97

1.10
1.60

2.32

1611,
73,

14.

8.19. 14.4 CE.--1441
4190. 3.1 C5 -- 137

9. 20.6
207. 15.0 K-40

216. 1.8

ERROR PIJOTATION AT 1,96 SIGMA
PEAK CONFIDENCE LEVEL AT 05.0%

B -- ENIRONMENTAL BACKGROUND PEAK

BACKCROUND SUDTRACTION PERFORMED USiNG Eii.r B0013
BACKGROUND DESCRIPTION: iACKGROUND
DACKGROUND COLLFCT STARTED ON 20--JUN--89 AT 1500:00
LACKUROUND L.IYE TINE? 60000. SECONDS

57
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23
'2B
3
38

-NOV--B9 .15:30:54



222--- COUNTING ROOm WrSTINGHOUSE HANFORD "-K-NOV-i-9 15:30 51

SAMPLE! F5007 SEr
DATA COLLECTED ON.t -NOV--89 AT .151.1401
DECAYED TO 0. DAYMl 0.0000 HOURS BEFORE THE START OF COLLECT.

R A B I N U C L I .1 E

ACTIVITY

MEASURED

A N A 1. Y 9 I S

CONCENTRATION IN uCi/L.I
DECAY

ERROR CORRECTED ERROR

R E P 0 R T

ENEROY COMPARISON
(V:r1 )

EXPECT )IFF

AM--241
AM--243
FN--133
P A--140
C EPR144
C0--60
CR-S 1
cS-34
CR--137
EU-:152

aV ELI--I4
E 11--155

I-131
Cm K-40

L A - 1 -0
o> MN-- 54

N A --22

tr) NP--237
PL--239

SPLJ--241

RA--224
RA--226
RU--103
RU1OZ

--- RLI-1106
SR--125
SE-- 75
SN-113
SR--05
TH-228
U-235

ZN---65
ZR--95

LLI<1 29E.+00
LLJ)<6 ,61E--Ol

LLD<(7.26E--01
LI..<2.03E+0O
LLD<6, 72E+00
LLD<3.35E-0-i
LLD<4 , 24E.+00

.71--alt
S *46 .+0.1

LLD<2 . SE-100
LL.T<1 .44E+00
LLf<1 I 69E+00
LIJIKO ,70E--01

LLIJ<5.SZE--0A1
LL 1..11E+01
LL D <6 45 E--a
LI.L'4.52E-0A
LLD<5.621--01
LLDCX1,46E7--01
LLD<3. 07E+00
LLD<5I 99E+03
L.L D<i2.04E i05
LL-<1A .14E+01

L .I<6 .07-01
LLD<6 . 397E--Ol
LL1<9 , 47E+00
L.L<5 , )30 E f00
LLD<7.01E-- 01
LL-(< , 08E--01
L.D<5.891--0i
LL<3. 20E+01
LLD<7..11E--0 I
LL<4 , 99E--01
IL <1 26E+00
LLD<7 44E--01

L.LD<1 .297+00
LL.C6.61Er.--o.
LLD<7.26E--01
11 fL<2.074 00
LLD<6. 7217+ 00
LLIJ<3.35E--01
1.L F.< 2417+00
LL<517E--01

+--2,613E+00 046F+01
LLD<2 15REq00
LLD<1 .44E-l00
[L< .69E-400
LLD<.7OE--O A
L.LDC1.8Z--01

LLD<6. 45E--01
LLX<4.52F.--0
LL 5.627--01
LLD<3.46E--01
LLXC1<707E+00
LLE<5.99r+03
lLfl2.OAE+05
LL.. .2.1417+01
LL)<1 .14E+01
LLD<6.7E-01
LLXI<6.3917--01
L.LD<9.4717+00
LILD<5, .307+00
LL<7,01E--01
LLD.0Tr-01
LLD<50.89--01
LLII<3,26E+101
LL-(7.1117--01
LLD<4.99E--O1
LUL<7. , 2617-+00
LLD<7 .44ri--01

1--2.1901-+00

TOTAL 8,46E+01 +-2.807+00 P.46

EnAR-: *** NEV/EDISINTEORATION
MAXIMUM PERMISSABLE ACTIVITY I .1617--OS
TOTAL MEASURED ACTIVITY 0.46E+0.1 (+--2
% TECH. SPEC, **X*** (+--*%**)

7+01 -- 2.B33E-00

tiC/lI.
PPE +00) UC/LI

ERROR RUOTATION AT 1,96 SIGMA
LL CONFIDENCE LEVEL. AT 85.0%

58

rft-'rI vnT trmrn tP AN61 YrcTr

NUCLIDE

0,07

59 , S A
71.67

396.02
537127
133.51

1332.50
320, 04?
795 81
661 .65

1403.01
1274 45
105.31
099.25
364 . A$3
1460.75
1596.20
834 .83

1274,55
765.78
r6.50
129'30
1 40 .57
2 40. 99
1 86.1.0
497.08
197.08
621.00
176.33
264 .66
391 .67
513.99
84.37
185.71

1. 03 6.06
1115,55
756.73



CEMTR O I .
CHANNEL

63,30

ENERGY NET AREA ERROR GAMMAS/SEC
K t 9

) 27
32.4 4

COUNTS %4

819. 14*4 3.05E01

PFEAKS ELIMINATED fY JACKOROUND SUBTRACTION

CENTROID
CHANNEL

ENERGY WET AREA ERROR GAMMAS/SFC
IE K SCOUNTS 7

2922.Z9 1461.29 207, 15.0 5.17E+01
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f ' ** *4 4** * 4 * * * 44t * * * * 4 * 4* * * t

G A M M A S P r C T R U M A N A . Y S I S *

t * * * * * A * * 4 * * * * * * * * * * 4 * 4 * 4 4 * * > * * * * * *

CANBERRA SPECTRAN-Fr V2.06 SOFTWARE

222--r) COUNTING ROOM WESTXWIIIOUS HANFORD

A N A L. Y S I S

y1-NOY--39

P A R A M E T E R S

MCA UNIT NUMPER? 2 / ADC UNIT NUM3ER? 3.0
DETECTOR NUNDER. 3 / GEOMETRY NUMPER: 41
SPECTRUM SIZE? 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION? 5
NUMDER OF BACKCROUND CHANNELS: 4 ON EACH SIDE OF PEiAK
PEAK CONFIDENCE FACTOR! 85.0%
IDENTIFICATION ENERGY WINDOW I +- 1.50 KEV
ERROR 3UOTATION: 1.96 SIONA UNCERTAINTY

'W ENVIRONMENTAL LIACKBROUND SUTRACTEr
LLD CALCUIATION PERFORMED
MEASURET.' ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

o SPECTRAL DATA READ DIRECTLY FROM MUL.TICHANNEL. ANALYZER ANi?
ANALYZED BY! VR

SAMPLE DESCRIPTION: F5020 SEGMENT 21
GEOMETRY DESCRIPTION?
SAMPLE SIZE? .1 .0000E--03 LI / CONVERSfN FACTOR? .1.00007'FOOr
STANDARD SIZE: 1.0000E00 EA

N ANALYSIS LIBRARY FILE: A!v.o5

- COLLECT STARTED ON)&-NOV--09 AT 13:18:06

* COLI.ECT LIVE TIME:
REAL TIME:
DEAD TIME!

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0,07 %

# DAYSI 0.0000 HOURS BEFORE THlE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-4?9
EFFICIENCY CALIBRATION PErWORMED 31--JUL-89

60

Ic
.9

14!08? 20



222-%G COLNTING ROOM WESTINGHOUSE iANFORD --N-8 9 14:08:20

P F A K A N A L Y r) I E.

PK CENTROID
CHANNEL

ENEROY FWH M JACKGNI NET AREA
KEV KU'V COUNTS COUNTS

ERRORE N tiC L I r ES

1

-2
2 r
3
3B

121815? 609.31
607. 4?

1822.82 911.34
911.29

2922.49 1461,34
1460.97

1.43

1 . 87

2.32

106,

70.

164.
150.

50 .
84.
609.

640,

24,3 FI-214,
8.3 RLJ--103
52 .4
8.4
8.4 K-40

1.8

ERROR OUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEWEL AT 85.0%

3 -- ENYIRONMENTAL BACKGROUND PrAK

BACK CROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE 1K0013
DESCRIF'TION FACKlGROUND
COLLITCT STARTED ON 20-JUN-89 AT 15:00:00
LIVE TINE: 60000. SECONDS
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222--S COUNTING ROOM WESTINGHO3E HANFORD

SAMPL.E: 5020 8Eh1 T 1
DATA COLLECTEJI ON .- NOV--09 AT .13.10?06
DECAYED TO o, DAYS, 0.0000 IIOURS B

-NOV--8914:00120

EFORE THE START OF COLLECT.

R A 0 I 0 N U C L I 1 E

ACTIVTTY

MEASURED

A N A L. Y 13 I

CONCENTRATION IN uC I/LI
DECAY

ERROR CORRECTED ERROR

R E P 0 R' T

ENERGY COMPIARXS(N
(KEP)

EXPECT lIFr:

AM-241
AM--243
BA-- 133
BA--.140
CEPR141
CO--60
CR--51
CS--131
CS-- 137
EU- 152

. EI--154
Etl--lIri

C FE--59
1-131

LA--.140
MN--54

CN NA--22
NFI--95

Ln NP--237
P1-239
PU--241
RA--224
RA-'226
RU-103
RU.103
RURI1406
SB--.125
SE -75
SN -.113
SR--95
TH-228
U-235
Y-- 8
ZN--6 S
ZR--95

TOTAL

LL,<5 23E--02 LLrj<r S. 23E --02
LLD<3. 87E--02 LL I<3. 97E--02
LL.D<5.23.--02 LLD<5.23E--02
Li. D<A . 46E--0. LL.D<1 . 16r--01
LL<5.IE--01 LLDj<S,1E--01
I.LD<'.70E-'02'" LLD<s.70r.-02
LL<2, 98E--0. LL.<2.90E-01
LL <4 .41 E--02 LLTP4 .11 AE-02
LLD<4 07C--02 LLD<4. 07E--02
LID<2.82E-01 LLt<2..2E--01
LL.D<1 77E--01 LL<1. 77E--01
LLD<l 61313E--ol LL.fl'(1 . 13E--01
LLfr9. 39E--02 LI 0<9 p FE-2 *

f. L L"* 3.92 E--02 L.JCT3. 92E-02
2I..L7.).00 LLD<C F * 1.. 2517+00

.LD<5.96E--02 LLD<5 96E--02
LLC4 10E--02 ILD<4, 10>E-02
LLr<6 12E--02 L.D(6 , .127--02
LLX-474AE-02 LLDC4 .4 3--02
LLti1 03E--Ol LLD<. 033--01
LLD<4 .13102 LAD1<4, 13E7+02
LL '< 51E110 4 LI..<1 .51 E+04
LLi<8 44E--01 LLDCJO. 44E--0i
LLD<9.011--01 tI.J)LD<990t1--01
LLD-3 . 56E--02 1..Li .< 3 5 6 E--)2
LLL<3.74E--02 LLD<C3. E74E-02
LL1.<7.5SOC--cl I.LD<?7.50E--01
LLD<4.24E--0.1 L 1-11<42E-01
LLD<5 .22E-02 tI., DI5 22-1-02
L.D<4 .85E--02 LLD'C4 .*051-02
LLT<4. 31E--02 LL I4.51E-02
LLD1. S8FE+00 LLD<1 . 0E+00
LL.<5. 02 L.LD5.50E--02
LLD<5,51E7--02 LLEc5.54r'-02
LLD< .. A0E--01 L1. ItA.AO -01
I.D< 7.04E-02 LLC7.f0jr.-02

0.007--01 4-0.00E-'01 0,001--01

59.51
71.67

356.02
537.27
173 .51

1332.50
320.09
75, 01
661.65

1408.01
1271 .45

105 . 3 1
1099 . 25

36i.4l
1460.75
1596.20

8341.83
1274 .55

7 65 .78
86.50

129.30
148 . 57
240.99
186. 10
497k00
A97. 08
62 1.80
.176,33
261.66
391.67
513.99
84.37

105.71
1036.06
A A1 5. 55
756.73

+-'0,OOE-'01

ERROR OUOTATION AT 1,96
LL.j CONFIDENCE LEvEl. AT

SIGMA
05.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYIS"" "...".

PEAKS EL 6 INATED PY BACKOROUND SUDTRACTION

rrtrrry Nrr'nnl rn cv ErnOR ) 14nMr4A',/rrr

NUCL IDE

orkirnr n



. . I..- I....I a 1.

1210,57 609.31 161, 24,3 6.46E+00
1B22.82 911,31 ,0, Io?4 3,29E100
2922.49 1461.34 609. ,1 5,0E{01
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Analytical Batch

Lab Segment Serial No.: F5001

Instrument WA77344

Procedure / Rev LA-925-106/A-2

Technologist 6C269 M. Franz

Date 11/28/89

Temperature N/A

Starting Time 08:00

Ending Time 14:30

Chemist S. A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std. F5005

2 Reagent Blank F5020

3 Sample of 89-040 F5006

4 Duplicate of 89-040 F5007

5 Spike of 89-040 F5008

6 Final LMCS Check Std. F5009

7
8
9

10

11

Customer ID.: 89-040

Uranium Analysis
Fusion Digestion

Description Lab. Id.

12

13
14

15
16

17
18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 58B38/1 ul 5.7 ml

Spike 58B38/1 ul Sample/10 ul 5.8 ml

Prepared by: H. S. Rich
lnid Nanie

Date: 06-05-90

Verified by: C. M. Seidel Date: 06-05-90
s atue ffined N.m -

Approved by- L.H. Taylor Date:_. '_-_/_-?6
Z Sigture PrindNIfnl
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WATER DIGESTION TEST ANALYSIS

0a~n
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9114 7 p 0 , ' 0

Single Shell Tank Project

Tank
Core
Segment
Customer ID:

241-U-110
5
3

89-040

Water Digestion
Laboratory Results of Solids
Units are Sample Wet Weight

Laboratory Segment Serial No.:

Laboratory ID:

Water Digestion

Ion Chromatograph

Check
Standard

F5010

Blank

F5022

Sample

F5011

9.41 g/L

Sample
Duplicate

F5011

9.2 g/L

Spike of .
Sample

F5013

10.4 g/L

Fluoride

Chloride
Nitrate
Phosphate

Sul fate

Total Organic Carbon/

Carbonate

Water Digestion II

Total Organic Carbon

94.30%

95.60%
97.00%
96.90%
98.90%

99.20%

<0.1 ppm 8.25E+02 ug/g

<0.1 ppm 1.60E+03 ug/g

<1.0 ppm 7.48E+03 ug/g

<1.0 ppm 3.64E+03 ug/g

<1.0 ppm 2.50E+03 ug/g

6.0 ug 2.92E+03 ug/g

2.02E+03 ug/g

1.49E+03 ug/g

7.28E+04 ug/g

1.73E+04 ug/g

2.38E+03 ug/g

1.73E+03 ug/g

These samples were not acitified before analysis.

10.38 g/L

96.60% 3.3 ug <5.30E+02 ug/g

9.92 g/L

<5. 54E+02 ug/g
These samples were acidified before analysis

cr,
M'

F5001

Check
Standard

F5014

68.00%

54.80%
77.90%
85.60%
98.60%

92.20%

90.60%

104.00%
97.70%
97.10%
96.20%

100.10%

10. 48 g/L

96.20% 97.30%



911 ~1-

Single Shell Tank Project

Tank
Core
Segment

Customer ID:

Water Digestion
Sample Results on Laboratory Digestion

241-U-110
5

3

89-040 Laboratory Segment Serial No.: F5001

Check
Standard

Laborator ID:

Water Digestion I

Ion Chromatograph

Fluoride

Chloride

Nitrate

Phosphate

Sulfate

Total Organic Carbon/
Carbonate

Water Digestion II

Total Organic Carbon

F5010

Blank

F5022

Sample

F5011

9.41 g/L

94.30%

95.60%

97.00%

96.90%

98.90%

99.20%

<0.1 ppm 7.75E+00 ppm
<0.1 ppm 1.50E+01 ppm
<1.0 ppm 7.04E+01 ppm

<1.0 ppm 3.43E+00 ppm
<1.0 ppm 2.36E+01 ppm

6.0 ug 2.75E-02 g/L

Sample
Duplicate

F5012

9.2 g/L

1.86E+01 ppm
1.37E+01 ppm
6.70E+02 ppm

1.59E+02 ppm
2.19E+01 ppm

1.04E-02 g/L
These samptes were not acitified before analysis

10.38 g/L

96.60% 3.3 ug <5. 5E-03 g/L

9.92 g/L

<5.5E-03 g/L
These samples were acidified before analysis

Spike of'
Sample

Check
Standard

F5013 F5014

10.4 g/L

68.00%
54.80%
77.90%

85.60%
98.60%

92.20%

90.60%

104.00%
97.70%
97.10%
96.20%

100.10%

10.48 g/L

96. 20% 97.30%



Analytical Batch

Lab Segment Serial No.: F5001

Instrument N/A

Procedure / Rev LA-504-101/A-2

Technologist 80725 S. Cervantes

Date 11/27/89

Temperature .. 22 C

Starting Time 11/22/89 08:00

Ending Time 11/27/89 15:00

Chemist H. S. Rich

Description Lab. Id.

1 Reagent Blank F5022

2 Sample of 89-040 F501 1

3 Duplicate of 89-040 F5012

4 Spike of 89-040 F5013

5

6

8

10

51 _______________ ____

Customer ID.: 89-040

Water Digestion
Note: Sample is not spiked prior to
digestion. This procedure provides a sample
to be spiked later with the appropriate
elements.

Description Lab. Id.

12

13
14

15
16

19

20

21

22

H. S. Rich
Irnied Name

Date: 4/5/90

Verified by: -, Al C. M. Seidel Date: 4/5/90
i Ynluwe Puinwd Namew

Approved by:._ LA W ay Ic D atetYXtld

4
V

C

C

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Spike (see note)

68 t41
NA

Prepare y: ((



Analytical Batch

Lab Segment Serial No.: F5001

S *

Instrument N/A
Procedure / Rev LA-504-1 01 / A-2
Technologist E. Colvin

Date 06/29/90

Temperature Not Reported.

Starting Time 06/27/90: 08:00

Ending Time 06/29/90; 11:30

Chemist H. Rich

Description Lab. Id.

1 Blank 89-041 F5054

2 Sample 89-040 F5011

3 Duplicate 89-040 F5012

4 Spike 89-040 F5013

5 Sample 89-041 F5043

6 Duplicate 89-041 F5044

7 Spike 89-041 F5045

8 

10 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11

Customer ID.: 89-040

Water Digestion - Second Leach.

NOTE: Sample is not spiked prior to
digestion. This procedure provides a sample
to be spiked later with the appropriate
elements.

Description Lab. Id.

12

13
14

15
16

17
18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Prepared by: S. A. Cervantes
Sp ature 0 1nted Name

Date: 8-09-90

g ,

Verified by: t - / :/ C. M. Seidel Date: 8-09-90
ture Anted Nam

Approved by
Ur.s snature /'

L.H. Taylor
Prnte Nwe

Date: Z-/E-2(2



Analytical Batch

Lab Segment Serial No.: F5001

Instrument WB24721

Procedure / Rev LA-533-105/A-3

Technologist 6B107

Date 12/01/89

Temperature -- 25 C

Starting Time 10:30

Ending Time 14:45

Chemist H. S. Rich

Description Lab. Id.

1 Initial LMCS Check Std. F5010

2 Eluent Blank *

3 Reagent Blank F5022

4 Sample of 89-040 F501 1

5 Duplicate of 89-040 F5012

6 Spike of 89-040 F5013

7 Ending LMCS Check Std. F50141

8 ______

10

11

Customer ID.: 89-040

Ion Chromatograph Analysis
Water Digestion

* Chromatogram only

Description Lab. Id.

12

13
14

15
16

17

18

19

20

121

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 6C11HC/100 ul 10.1 ml

Spike 40C9-A/50 ul Sample/100 ul 5.15 ml

Prepare by:__ H. S. Rich
Printtd Nate

Date: 4/5/90

Verified by: C. M. Seidel Date: 4/5/90
3naPure Iwted Name

Approved by: y Date: - d
41g7di ,lne~m
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Single Shell Tank Phase

Calibration Record I-A

Analyte: ron thromatograph

Procedure LA-533-105 Revision: A.-3

Instrument: Dionex 4000 Property Number: WB24721

Technologist: Nora Wright Payroll Number: 68107

Date: Dec. 1, 1989

Calibration Standard ID: Book number 35C9-60 issued 11-22-89

AnalyteConcentration: F-49.6; C1-61.0; N0 3-500.5; P06-500.6; S04 -500.5 (in ppm)

Type of Calibration:

Instrument Reading

Dilution Concentration Units =

1
2

3 SEE A TACHED CALIBRAION SHEETS

4

5

6

7

8

9

10

Comments:

Prepared by: J U CA Davey Date: 4/18/90
-i'h H led Name

Veri d.H.S. Rich Date:_g3susq
Bslgnaar P ted Name ...

Approved by-XI ITyI/O Date:_f/ /n2
4 ~~SI'nulup PlitvdName -
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DIONEX SCHEDULE - C:\DX\SCHEDULE\89120102.SCH

Sample Name Method Name Data File Vol. Dil. Int.Std.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

SETUP
BLANK
LMCS/6C11HC
AUTOCALIR
AUTOCAL2R
AUTOCAL3R
AUTOCAL4R
AUTOCAL5R
AUTOCAL6R
LMCS/6C11HC
BLANK
5022b
5011
5012d
5013s
LMCS/6C11HC

... \GROUT01

... \GROUTOl

... \GROUT01

... \GROUTO21

... \GROUTOl

... \GROUTO1

... \GROUT01

... \GROUTO1

... \GROUT01

... \GROUT01

... \GROUT01

...\GROUTO1

... \GROUTO1

... \GROUT01

... \GROUTOl

... \GROUT01

71

...\891201021

... \891201021

... \891201021

... \891201021

... \891201021

... \891201021

... \891201021

... \891201021

... \891201021

... \891201021

...\891201021

... \891201021

... \891201021

... \891201021

... \891201021

... \891201021

1
1
101
1
1
1
1
1
1
101
1
1
51
51
51
101



DIONEX METHOD PARAMETERS - GROUT01.MET

Detector Parameters
Number of Detectors.........................
Detector 1 Type.............................

Report Options
Run Time (minutes)......................
Detector 1 real time plot scale........
Print Report...........................
Print Replot...........................
AutoScale Replot to Highest Peak.......
Print Retention Times on Chromatogram..
List Peaks Not Found in this run.......
Report Unknowns found in run...........
Record Raw Data........................
Raw Data File Name: c:\dx\data\89120102
Record Result Data.....................

...................

...................

...................

...................

...................

...................

. . .... . .. .. .. .. .. . .

. .. .. .. . .. .. . .. .. ..

...................
d09
...................

Integration Parameters
Sampling Rate (seconds).......................
Peak Threshold (mV or us/data pt interval)....

C Starting Peak Width (seconds)..................
Peak Area Reject..............................

Integration Timed Events

Time Description

Calibration Parameters

External or Internal Calibration...........
Calibrate by Area or Height................
Replace Or Average, Calibrations............
Number Of Levels for Calibration...........
Calibration fit type.......................
Response Factor for unknown peaks..........
Default Injection Volume...................
Default Dilution Factor....................
Area Reject for Reference Peaks............
Percent Retention Time Window for Reference

External
Height
Replace
6
Quadratic
0.0
1.0
1.0
1000
5.0Peaks

72

1
CDM-1

10.00
20.00
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0.400
10.0
1000

. . .. ... . .. .

. . ... . ... . .

. .. . .. ... . .

. .. .. .. . .. .



Component # 1 FLUORIDE Retention Time 0.98
Reference Peak FLUORIDE Window Size 5.00%
Least Squares Slope = 3.04502E-004
Least Squares Intercept = 3.36166E-002
Ka = -7.42672E-010

Level Amount Area Height

1 9.72100E-002 1547 292
2 2.46800E-001 3814 699
3 4.91100E-001 8014 1443
4 9.72500E-001 18242 3026
5 1.90770E+000 37268 6331
6 3.67410E+000 82101 12310

Component # 2 CHLORIDE Retention Time 1.62
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 5.28651E-004
Least Squares Intercept = 2.16821E-002
Ka -4.60837E-009

Level Amount Area Height

1 1.21800E-001 1174 211
2 3.03500E-001 3127 534
3 6.03960E-001 6384 1090
4 1.19610E+000 13048 2257
5 2.34610E+000 26949 4596
6 4.51840E+000 56310 9249

Component # 3 NITRITE Retention Time 2.00
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 8.19167E-004
Least Squares Intercept = 3.87713E-001
Ka = 4.24548E-009

Level Amount Area Height

1 1.00000E+000 6728 955
2 2.49250E+000 17398 2609
3 4,.96040E+000 36144 5455
4 9.82350E+000 72479 10242
5 1.92690E+001 156757 21248
6 3.71110E+001 299406 37444

Component # 4 NITRATE Retention Time 4.03
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 1.94357E-003
Least Squares Intercept = -1.10952E-001
Ka = 1.78504E-008

Level Amount Area Height

1 9.99000E-001 5537 519
2 2.49000E+000 15382 1323
3 4.95550E+000 33066 2632
4 9.81380E+000 67697 4864
5 1.92492E+001 142777 9168
6 3.70730E+001 296013 16606
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Component # 5 PHOSPH
Reference Peak FLUORI
Least Squares Slope
Least Squares Intercept =
Ka =

Level Amount

1
2
3
4
5
6

AT
DE

9.99200E-001
2'.49050E+000
4.95640E+000
9.81580E+000
1.92531E+001
3.70804E+001

E Retention Time
Window Size

4.25699E-003
1.29081E-001
-2.86430E-008

Area Height

2588
11460
16063
33316
72002

149467

195
648

1091
2235
4693
9246

Component # 6 SULFATE Retention Time
Reference Peak FLUORIDE Window Size
Least Squares Slope = 2.01226E-003
Least Squares Intercept = 2.11736E-001
Ka = -1.25909E-009

Level Amount

1 9.99000E-001
2 2.49000E+000
3 4.95550E+000
4 9.81380E+000
5 1.92492E+001
6 3.70730E+001

Component # 7 Oxalate
Reference Peak FLUORIDE
Least Squares Slope =
Least Squares Intercept =
Ka =

Level Amount

Area

8490
20937
42330
84876

182078
373505

Height

472
1134
2329
4644
9631

18512

Retention Time
Window Size

0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000

Area Height

0.OOOOOE+000
0.OOOOOE+000
0,.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000

6 0.OOOOOE+000

5.35
7.00%

7.10
10.00%

9.77
10.00%

1
2
3
4
5

0
0
0
0
0

98993

0
0
0
0
0

5848
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12500

10000

7500

5000

2500

10000

7500

5000

2500

0.08.

40000
35000

N4 30000

-- 25000

20000

15000

10000

5000

0.08.

- 4

.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.0
Concentration(ug/ml)

00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
Concentration(ug/ml)

00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Concentration (ug/mi)

Component: FLUORIDE
Fit Type: Quadratic
Conc = ( -7.426720e-010

( 3.045016e-004 * Resp )+
Standardization:
Calibration: Height

Component: CHLORIDE
Fit Type: Quadratic
Conc = ( -4.608369e-009

( 5.286507e-004 * Resp )+
Standardization:
Calibration: Height

Component: NITRITE
Fit Type: Quadratic
Conc = ( 4.245484e-009 *

( 8.191672e-004 * Resp )+
Standardization:
Calibration: Height

5.00 10.00
75

15.00 20.00 25.00
Concentration(ug/ml)

Component: NITRATE
Fit Type: Quadratic
Conc = ( 1.785043e-008 *

( 1.943571e-003 * Resp )+
Standardization:
Calibration: Height

30.00 35.00 40.00

17500

15000

12500

10000

7500

5000

2500

-III

0



10000 -

7500 -

5000 -

2500 -

0.9.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.0
Concentration(ug/ml)

20000 -

17500 -

15000 -

12500 -

10000 -

7500 -

5000 -

2500 -

0.0O.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Concentration(ug/ml)

Component: PHOSPHATE
Fit Type: Quadratic
Conc = ( -2.864303e-008

( 4.256992e-003 * Resp )+
Standardization:
Calibration: Height

'0

Component: SULFATE
Fit Type: Quadratic
Conc = ( -1.259086e-009

( 2.012255e-003 * Resp )+
Standardization:
Calibration: Height
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AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\GROUTOl.MET
Calibration Level : 1
*********************** PEAKS NOT FOUND IN THIS RUN *************************

Name Adjusted Ret Time Reference Peak

Oxalate 8.53 1

COMPONENTS FOUND IN THIS RUN
COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT

1 FLUORIDE 0.98 0.98 0.98 3.257e+002 3.257e+002 3.257e+002
2 CHLORIDE 1.62 1.62 1.62 2.477e+002 2.477e+002 2.477e+002
3 NITRITE 2.00 2.00 2.00 9.671e+002 9.671e+002 9.671e+002
4 NITRATE 3.72 4.03 4.03 6.260e+002 5.327e+002 5.327e+002
5 PHOSPHATE 5.22 5.35 5.35 2.065e+002 2.065e+002 2.065e+002
6 SULFATE 7.10 7.13 7.13 4.943e+002 4.943e+002 4.943e+002

DATA REPROCESSED ON Thu May 24 15:24:24 1990

Sample Name: AUTOCALlR Date: Fri Dec 01 12:44:23 1989
Data File : C:\DX\DATA\89120102.DO4
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
Interface : 1 System : 1 Inject#: 4 Detector: CDM

***** ***************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2821
-Area reject = 500 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 2

PEAK RET PEAK CONC. in REF % DELTA
ITUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.98 FLUORIDE 1.000e-001 2.405e+003 326 2 0 0.00%
C2 1.30 0.000e+000 1.254e+003 125 2
3 1.62 CHLORIDE 1.200e-001 1.534e+003 248 2 0 0.00%
4 2.00 NITRITE 9.990e-001 7.143e+003 967 2 0 0.00%
5 4.03 NITRATE 9.990e-001 6.104e+003 533 1 0 0.00%
6 5.35 PHOSPHATE 9.990e-001 2.958e+003 206 1 0 0.00%
7 7.13 SULFATE 9.990e-001 9.725e+003 494 1 0 0.00%
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File: C:\DX\DATA\89120102.DO4 Sample: AUTOCALIR

NITRITE

FLUORIDE

SCHLORID

NITRATE

SULFATE

-0.200

0.0 2.00 4.00 6.00 8.00

co

2U6otE6S r k'16

1.800

1.550

1.300 1

1.050

uS
0.800

0.550

0.300

0.050

0

PHOSPHATE

8.00



AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\GROUTOl.MET
Calibration Level : 2
*********************** PEAKS NOT FOUND IN THIS RUN ************************

Adjusted Ret Time

8.53

Reference Peak

1

COMPONENT
NAME

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

COMPONENTS FOUND IN THIS RUN
OLD MEASURED NEW OLD

RET.TIME RET.TIME RET.TIME HEI

0.98 0.98
1.62 1.62
2.00 2.02
4.03 4.02
5.35 5.40
7.13 7.22

********* * *** *** **** * *

MEASURED
GHT HEIGHT

NEW
HEIGHT

0.98 7.641e+002 7.641e+002 7.641e+002
1.62 5.715e+002 5.715e+002 5.715e+002
2.02 2.628e+003 2.628e+003 2.628e+003
4.02 1.491e+003 1.328e+003 1.328e+003
5.40 6.728e+002 6.728e+002 6.728e+002
7.22 1.148e+003 1.148e+003 1.148e+003

.WDATA REPROCESSED ON Thu May 24 15:24:51 1990

Sample Name: AUTOCAL2R Date: Fri Dec 01 12:54:32 1989
Data File : C:\DX\DATA\89120102.D05
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
Interface : 1 System : 1 Inject#: 5 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
'Area reject = 500
-Amount Injected = 1

Number of Data Points = 2821
One Data Point per 0.2 seconds

Dilution factor = 1

2EAK RET
NUM TIME

PEAK
NAME

0.98 FLUORIDE
1.30
1.62 CHLORIDE
2.02 NITRITE
4.02 NITRATE
5.40 PHOSPHATE
7.22 SULFATE

CONC. in
ug/ml AREA

2.490e-001 5.336e+003
0.000e+000 1.573e+003
2.990e-001 3.784e+003
2.490e+000 1.793e+004
2.490e+000 1.565e+004
2.490e+000 1.303e+004
2.490e+000 2.174e+004

REF % DELTA
HEIGHT BL PEAK RET TIME

764 2 0 0.00%
137 2
571 2

2628 2
1328 1

673 1
1148 1

0
0
0
0
0

0.00%
0.00%
0.00%
0.00%
0.00%
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File: C:\DX\DATA\89120102.DOS Sample: AUTOCAL2R

4.050

3.550

3.050

2.550

2.050

FLUORIDE

CHLORID

NITRATE

PHOSPHATE

-0.450 --- I I -T

0.00 2.00 4.00
I I I I I I I I i III I I W T -1

6.00 8.00

a
co

S 6 0 L .LI \ 6
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AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\GROUTO1.MET
Calibration Level : 3
*********************** PEAKS NOT FOUND IN THIS RUN ************************

Adjusted Ret Time

8.53

Reference Peak

1

COMPONENT
NAME

COMPONENTS FOUND IN THIS RUN
OLD MEASURED NEW OLD

RET.TIME RET.TTME RET.TTME HRTGHT

**** * *** ** * ** ******* *** *

MEASURED
HEIGHT

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

0.98 0.98
1.62 1.62
2.02 2.02
4.02 3.97
5.40 5.35
7.22 7.22

0.98 1.542e+003 1.542e+003
1.62 1.125e+003 1.125e+003
2.02 5.458e+003 5.458e+003
3.97 2.817e+003 2.642e+003
5.35 1.102e+003 1.102e+003
7.22 2.340e+003 2.340e+003

1.542e+003
1. 125e+003
5.458e+003
2.642e+003
1. 102e+003
2.340e+003

,DATA REPROCESSED ON Thu May 24 15:25:22 1990

Sample Name: AUTOCAL3R Date: Fri Dec 01 13:04:42 1989
Data File : C:\DX\DATA\89120102.D06
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
Interface : 1 System : 1 Inject#: 6 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
rArea reject = 500
-Amount Injected = 1

Number of Data Points = 2821
One Data Point per 0.2 seconds

Dilution factor = 1

EAK RET
NUM TIME

PEAK
NAME

0.98 FLUORIDE
1.32
1.62 CHLORIDE
2.02 NITRITE
3.97 NITRATE
5.35 PHOSPHATE
7.22 SULFATE

CONC. in
ug/ml AREA

4.960e-001 1.066e+004
0.000e+000 1.892e+003
5.950e-001 6.856e+003
4.955e+000 3.642e+004
4.955e+000 3.403e+004
4.955e+000 1.655e+004
4.955e+000 4.306e+004

REF % DELTA
HEIGHT BL PEAK RET TIME

1542 3
183 4

1125 2
5458 1
2642 1
1102 1
2340 1

0 0.00%

0 0.00%
0 0.00%
0 0.00%
0 0.00%
0 0.00%

81

Name

Oxalate

COMP
NUM

1
2
3
4
5
6

NEW
HEIGHT



File: C:\DX\DATA\89120102. 2 06 Sjmp1h: AUOC5La

8.100

7.100 N

NITRITE
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4.100
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0.100
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AUTOMATIC CALIBRATION UPDATE

Method File: C:\WINDOWS\AI400\METHOD\GROUTOl.MET
Calibration Level : 4
*********************** PEAKS NOT FOUND IN THIS RUN ************ * *

Adjusted Ret Time

8.53

Reference Peak

1

COMP
NUM

COMPONENT
NAME

1 FLUORIDE
2 CHLORIDE
3 NITRITE
4 NITRATE
5 PHOSPHATE
6 SULFATE

,COMPONENTS FOUND IN THIS RUN
OLD MEASURED NEW OLD

RET.TIME RET.TIME RET.TIME HEIGHT

0.98 0.98
1.62 1.62
2.02 2.00
3.97 3.88
5.35 5.28
7.22 7.13

******** * **** ** ** ** *** *

MEASURED
HEIGHT

NEW
HEIGHT

0.98 3.070e+003 3.070e+003 3.070e+003
1.62 2.314e+003 2.314e+003 2.314e+003
2.00 1.033e+004 1.033e+004 1.033e+004
3.88 4.872e+003 4.872e+003 4.872e+003
5.28 2.245e+003 2.245e+003 2.245e+003
7.13 4.658e+003 4.658e+003 4.658e+003

c*DATA REPROCESSED ON Thu May 24 15:25:51 1990

Sample Name: AUTOCAL4R Date: Fri Dec 01 13:14:52 1989

Data File : C:\DX\DATA\89120102.DO7
Method : C:\WINDOWS\AI400\METHOD\GROUTOl.MET
Interface : 1 System : 1 Inject#: 7 Detector: CDM

*-**-******************-EXTER-AL--TA--ARD--EP--T--- *******-******************
******************EXTERNAL STANDARD REPORT **************

,Stop time = 9.40 Minutes
Area reject = 500
Amount Injected = 1

Number of Data Points = 2820
One Data Point per 0.2 seconds

Dilution factor = 1

-PEAK RET
NUM TIME

PEAK
NAME

0.98 FLUORIDE
1.32
1.62 CHLORIDE
2.00 NITRITE
3.88 NITRATE
5.28 PHOSPHATE
7.13 SULFATE

CONC. in
ug/ml AREA

9.820e-001 1.985e+004
0.000e+000 2.037e+003
1.179e+000 1.429e+004
9.814e+000 8.011e+004
9.814e+000 6.865e+004
9.814e+000 3.387e+004
9.814e+000 8.594e+004

REF % DELTA
HEIGHT BL PEAK RET TIME

3070 3 0 0.00%
204 4

2314 2 0 0.00%
10329 2 0 0.00%
4872 1 0 0.00%
2245 1 0 0.00%
4658 1 0 0.00%
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File: C:\DX\DATA\891201020 1 Skmpie: AUtOdAL4R 9 1 9
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AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\GROUTO1.MET
Calibration Level 5
*********************** PEAKS NOT FOUND IN THIS RUN *************************

Adjusted Ret Time

8.53

Reference Peak

1

COMPONENT
NAME

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

COMPONENTS FOUND IN THIS RUN
OLD MEASURED NEW OLD

RET.TIME RET.TIME RET.TIME HEIGHT

0.98 0.98
1.62 1.62
2.00 2.00
3.88 3.82
5.28 5.27
7.13 7.15

************** *****

MEASURED
HEIGHT

NEW
HEIGHT

0.98 6.413e+003 6.413e+003 6.413e+003
1.62 4.621e+003 4.621e+003 4.621e+003
2.00 2.127e+004 2.127e+004 2.127e+004
3.82 9.173e+003 9.173e+003 9.173e+003
5.27 4.705e+003 4.705e+003 4.705e+003
7.15 9.655e+003 9.655e+003 9.655e+003

0 DATA REPROCESSED ON Thu May 24 15:26:20 1990

Sample Name: AUTOCAL5R Date: Fri Dec 01 13:25:03 1989
-4 Data File : C:\DX\DATA\89120102.D08
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
Interface : 1 System : 1 Inject#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
Area reject = 500
Muount Injected = 1

Number of Data Points 2820
One Data Point per 0.2 seconds

Dilution factor = 1

.ZAK RET
NUM TIME

0.87
0.98
1.62
2.00
3.82
5.27
7.15

PEAK
NAME

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

CONC. in
ug/ml AREA

0.000e+000 1.558e+003
1.927e+000 4.002e+004
2.312e+000 2.746e+004
1.925e+001 1.578e+005
1.925e+001 1.434e+005
1.925e+001 7.282e+004
1.925e+001 1.842e+005

REF % DELTA
HEIGHT BL PEAK RET TIME

311 2
6413 2 0 0.00%
4621 2 0 0.00%

21272 2 0 0.00%
9173 1 0 0.00%
4705 1 0 0.00%
9655 1 0 0.00%
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File: C:\DX\DATA\89120102.%OJ Slmple:tAUOCILk
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AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\GROUTO1.MET
Calibration Level : 6
*********************** PEAKS NOT FOUND IN THIS RUN ***********************

Adjusted Ret Time

8.53

Reference Peak

1

********************

COMP COMPONENT
NUM NAME

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

COMPONENTS FOUND IN THIS RUN
OLD MEASURED NEW OLD

RET.TIME RET.TIME RET.TIME HEI

0.98 0.98
1.62 1.62
2.00 2.00
3.82 3.72
5.27 5.22
7.15 7.10

MEASURED
GHT HEIGHT

NEW
HEIGHT

0.98 1.231e+004 1.231e+004 1.231e+004
1.62 9.258e+003 9.258e+003 9.258e+003
2.00 3.746e+004 3.746e+004 3.746e+004
3.72 1.661e+004 1.661e+004 1.661e+004
5.22 9.261e+003 9.261e+003 9.261e+003
7.10 1.853e+004 1.853e+004 1.853e+004

C-PATA REPROCESSED ON Thu May 24 15:26:49 1990

Sample Name: AUTOCAL6R Date: Fri Dec 01 13:35:14 1989
Data File : C:\DX\DATA\89120102.DO9

* Method : C:\WINDOWS\AI400\METHOD\GROUT1.MET
Interface : 1 System : 1 Inject#: 9 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

,Stop time = 9.40 Minutes
Area reject = 500
7Amount Injected = 1

Number of Data Points = 2821
One Data Point per 0.2 seconds

Dilution factor = 1

-PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

0.87
0.98 FLUORIDE
1.62 CHLORIDE
2.00 NITRITE
3.72 NITRATE
5.22 PHOSPHATE
7.10 SULFATE

0.000e+000 2.351e+003
3.711e+000 7.957e+004
4.452e+000 5.649e+004
3.707e+001 3.001e+005
3.707e+001 2.963e+005
3.707e+001 1.508e+005
3.707e+001 3.762e+005

547 2
12312 2

9258 2
37457 2
16607 1

9261 1
18535 1

0
0
0
0
0

0.00%
0.00%
0.00%
0.00%
0.00%

0 0.00%
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File: C:\DX\DATA\89120102%OI Slmp'e:AUOCl 6
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DATA REPROCESSED ON Thu May 24 16:07:25 1990

Sample Name: BLANK Date: Fri Dec 01 13:55:28 1989
Data File : C:\DX\DATA\89120102.D11
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
ACI Address: 1 System : 1 Inject#: 11 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
Area reject = 500
Amount Injected = 1

Number of Data Points 2821
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

2 1.32 0.000e+000 7.598e+002 89 1
3 4.37 0.000e+000 5.511e+002 27 1

File: C:\DX\DATA\89120102.D11 Sample: BLANK

0.150

0.125

0.100

I' 0.075

r
0.050

us 0.025

0.000

-0.025

-0.050

-0.075

Unknown

Unknow

Unknown

90

-0.100 2 4 . 8.00
0.00 2.00 4.00 6.00 8.00



DATA REPROCESSED ON Thu May 24 17:03:05 1990

Sample Name: LMCS/6C11HC Date: Fri Dec 01 13:45:23 1989
Data File : C:\DX\DATA\89120102.DlO
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
Interface : 1 System : 1 Inject#: 10 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
Area reject = 500
Amount Injected = 1

Number of Data Points = 2820
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET
NUM TIME

PEAK
NAME

0.98 FLUORIDE
1.30
1.62 CHLORIDE
3.93 NITRATE
5.28 PHOSPHATE
7.20 SULFATE

CONC. in
ug/ml AREA

5.922e+001 1.247e+004
0.000e+000 1.602e+003
7.231e+001 9.939e+003
6.020e+002 4.035e+004
6.002e+002 2.082e+004
6.133e+002 5.440e+004

0.98

1.62

1.3

REF % DELTA
HEIGHT BL PEAK RET TIME

1870 3
143 4

1389 2
3048 1
1392 1
2934 1

3.93
7.20

5.28

0 0.00%

0
0
0
0

0.00%
5.83%
0.00%
0.00%

-I-,

1.0 2.0 3.0 4.0 5.0
Minutes

6.0 7.0 8.0 9.0
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DATA REPROCESSED ON Thu May 24 16:09:52 1990

Sample Name: 5022B Date: Fri Dec 01 14:05:58 1989
Data File : C:\DX\DATA\89120102.D12
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
ACI Address: 1 System : 1 Inject#: 12 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
Area reject = 500
Amount Injected = 1

Number of Data Points = 2820
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.32 0.000e+000 6.425e+002 69 1

File: C:\DX\DATA\89120102.D12 Sample: 5022B

0.061

0.011

C- -0.039

-0.089

-0.139

-0.189
uS

-0.239

-0.289

-0.339

-0.389

-0.439

-0.489

0.00 2.00 4.00 6.00 8.00

92
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DATA REPROCESSED ON Thu May 24 16:16:01 1990

Sample Name: 5011 Date: Fri Dec 01 14:17:03 1989
Data File : C:\DX\DATA\89120102.D13
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
ACI Address: 1 System : 1 Inject#: 13 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
Area reject = 500
Amount Injected = 1

Number of Data Points = 2821
One Data Point per 0.2 seconds

Dilution factor = 51

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.87 0.000e+000 8.864e+002 158 2
2 1.00 FLUORIDE 8.300e+000 3.074e+003 472 2 0 0.00%
3 1.32 0.000e+000 1.588e+003 148 2
4 1.63 CHLORIDE 1.487e+001 3.444e+003 560 2 0 0.00%

0r;5 2.02 NITRITE 1.761e+002 2.690e+004 3700 2 0 0.00%
6 3.87 NITRATE 7.043e+002 1.008e+005 6751 1 0 0.00%

-7 5.37 PHOSPHATE 3.233e+001 1.855e+003 134 1 0 0.00%
8 7.33 SULFATE 2.371e+001 2.714e+003 141 1 0 0.00%

File: C:\DX\DATA\89120102.D13 Sample: 5011

8.100

7.100

6.100

m 5.100

us 4.100

3.100

2.100

1.100

0.100

-0.900

0.00

NITRITE

FLUORmORI
Unklm own

93

NITRATE

L
PHOSPHATE SULFATE

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I3I-I I I I I I I 1-1 1I 1

2.00 4.00 6.00 8.00

I



DATA REPROCESSED ON Thu May 24 16:17:25 1990

Sample Name: 5012d Date: Fri Dec 01 14:41:09 1989
Data File : C:\DX\DATA\89120102.D14
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
ACI Address: 1 System : 1 Inject#: 14 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
Area reject = 500
Amount Injected = 1

Number of Data Points = 2820
One Data Point per 0.2 seconds

Dilution factor = 51

PEAK RET
NUM TIME

PEAK
NAME

0.98 FLUORIDE
1.32
1.63 CHLORIDE
2.02 NITRITE
3.88 NITRATE
5.35 PHOSPHATE
7.33 SULFATE

CONC. in
ug/ml AREA

1.922e+001 8.536e+003
0.000e+000 1.140e+003
1.336e+001 3.023e+003
1.720e+002 2.517e+004
6.694e+002 9.334e+004
1.580e+002 1.069e+004
2.196e+001 2.275e+003

REF % DELTA
HEIGHT BL PEAK RET TIME

1178 3 0 0.00%
113 4
503 2 0 0.00%

3607 2 0 0.00%
6436 1 0 0.00%
716 1 0 0.00%
124 1 0 0.00%

File: C:\DX\DATA\89120102.D14 Sample: 5012d

NITRATE

6.100

5.100

uS 4.100

3.100

2.100

1.100

0.100

NITRITE

FLUORIDE

CHLORI]
know

L
PHOSPHATE

JA
0.00 .II III II 1111111 1 1
0.00 2.00 4.00

I I I I I .I I I I I.I I I1
6.00 8.00

94

1
2
3
4
5
6

.,7

8.100

7.100

SULFATE

I



DATA REPROCESSED ON Thu May 24 16:31:13 1990

Sample Name: 5013s Date: Fri Dec 01 14:51:36 1989
Data File : C:\DX\DATA\89120102.D15
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
ACI Address: 1 System : 1 Inject#: 15 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
Area reject = 500
Amount Injected = 1

Number of Data Points = 2821
One Data Point per 0.2 seconds

Dilution factor = 51

PEAK RET
NUM TIME

PEAK
NAME

1 1.00 FLUORIDE
2 1.33
3 1.63 CHLORIDE
4 2.02 NITRITE
5 3.95 NITRATE
6 5.37 PHOSPHATE
7 7.37 SULFATE

CONC. in
ug/ml AREA

2.598e+001 8.808e+003
0.000e+000 5.729e+002
3.264e+001 7.164e+003
2.479e+002 3.702e+004
2.716e+002 3.472e+004
2.503e+002 1.677e+004
2.485e+002 4.348e+004

REF % DELTA
HEIGHT BL PEAK RET TIME

1616
61

1240
5350
2738
1145

3 0 0.00%
4
2 0 0.00%
2 0 0.00%
1 0 6.28%
1 0 0.00%

2336 1 0 0.00%

File: C:\DX\DATA\89120102.D15 Sample: 5013s

4 - NITRITE

1 - FLUORIDE

2 - CH LO

2 n

5 - NITRATE

DE

L.
7 - SULFATE

6 - PHOSPHATE

A

95

9.000

6.500

4.000

1.500

-1.000

AL
2.00 4.00 6.00 8.00



DATA REPROCESSED ON Thu May 24 16:33:12 1990

Data File : C:\DX\DATA\89120102.D16
Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
ACI Address: 1 System : 1 Inject#: 16 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
Area reject = 500
Amount Injected = 1

Number of Data Points = 2821
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET
NUM TIME

PEAK
NAME

0.98 FLUORIDE
1.32
1.63 CHLORIDE
3.93 NITRATE
5.37 PHOSPHATE
7.38 SULFATE

CONC. in
ug/ml AREA

5.705e+001 1.240e+004
0.000e+000 1.165e+003
7.679e+001 8.402e+003
6.066e+002 3.904e+004
6.042e+002 2.143e+004
5.963e+002 5.357e+004

REF % DELTA
HEIGHT BL PEAK RET TIME

1799
121

1477
3070
1402
2850

3
4
2
1
1
1

0 0.00%

0
0
0
0

0.00%
5.83%
0.00%
0.00%

File: C:\DX\DATA\89120102.D16 Sample: LMCS/6C11IHC

4 - NITRATE

I - FLUORIDE

- CHLORIDE

Unk wn

5 - PHO

6 - SULFATE

SPHATE

7 - Unk

1
2
3
4
5
6

4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

2j

- 0 .4 5 0 j I I I I I I I I I I I I I I I I I I I I I
0.00 2.00 4.00 6.00 8.00

96



Analytical Batch

Lab Segment Serial No.: F5001

Instrument WB39937

Procedure /Rev LA-344-105/A-3

Technologist S. Cervantes

Date 11/29/89

Temperature 25 C

Starting Time 11/28/89 10:30

Ending Time 11/29/89 13:00

Chemist R. E. Brandt

Description Lab. Id.

1 Initial LMCS Check Std. F5010

2 Sample 89-040 F5011

3 Duplicate of 89-040 F5012

4 Spike of 89-040 F5013

5 Reagent Blank F5022

6 Final LMCS Check Std. F5014

7
8

-9-
10

11

Customer ID.: 89-040

Total organic carbon from water digestion.
Samples were not acidified before analysis.
Results reported are TOC and carbonate
combined.

Description Lab. Id.

12

13

14

15
16

17
18

19

20

21

22,

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 70C11BI11 ul 2.4 ml

Spike 70C11B50 ug Sample/200 ul 2.4 ml

Prepared by: ? A2-..%4-
Signiatu/i

S.A. Cervantes
printed Name

Date: 8/09/90

rified by: C. M. Seidel Date: 8/09/90
V e binted Name

Approved by: L.H. Taylor Date:_ _-/ _ _
s4- atu6 hinted Name97



COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: STD/50/0

Blank = .6107053
% Difference = 10

Date: 11-26-1989

Sample Size 20
Min Readings 7

Time: 14:25:27

0 Dilution Factor
Max Readings =

== Reading
1

==== Anal

3

4

C-

6

7

ysi s
1.01

2.01

3.01

4. 01

5.01

6.01

7.01

Time ==== Coulometer
0.00

52. 10

55. 40

56.40

57.20

57.80

58.40

% Difference
0.00

100.00

5.96

1.77

1. 40

1.04

1.03

58.4 - 4.278404

58.4 - 4.278404

) 11 )/( 200 )

)( 11 )/( 200 ) (12)

= 2.976689

= .2400573

g/L Carbon

Molar Carbon

Sample Run By: 80725_

=11
1 0

97.1



COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Readi
1

2

ng Analysis
1.01

2.01

3.01

4. 01

5.01

6.01

7.01

6.01

9.01

Date: 11-20-1989

Sample Size =
Min Readings =

Time: 14:52:22

200 Dilution Factor
7

Time Coulometer
0.00

2.20

2.80

3.90

4.40

4.90

5.50

6.00

Max Readings = 10

== Difference
0.00

100.00

21.43

15. 15

15.38

11.36

10.20

10.91

8.33

6 - 5.499926

6 - 5.499926

) ( 11 )/( 200 )

)( 11 )/( 200 ) (12)

= 2.750407E-02

= 2.292005E-03

g/L Carbon

Molar Carbon

Sample Run

Sample: 5011

Blank = .6107053
% Difference = 10

= 11

497.2 By: 00725



COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: 5012 Date: 11-28-1969 Time: 15:08:24

Blank = .6107053
% Difference = 10

Sample Size = 200 Dilution Factor
Min Readings:= 7 Max Readings =

Coulometer
1. 10

1. 80

2.40

3.00

3.60

4.10

4.60

5.20

5.30

6.30

===% Di f ference =
-400.00

38.6' .

25.00

20.00

16.67

12.20

10.87

11..54

10.34

ysis
1. 01

2.01

3.01

4.01

5.01

6.01

7.01

8.01

9.01

10.01

( 6.3 - 6.110408 )( 11 )/( 200 ) = 1.042756E-02 gIL Carbon

( 6.3 - 6.J 10408

97.3

) ( 11 )/( 200 )(12) 8.66965E-04 Molar

Reading
1

==== Anal Time ====

11
10

7.94

3

4

5

6

7

0

9

10

Carbon



COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: 5013

Blank .6107053
% Difference = 10

Date: 11-28-1989

Sample Size 200
Min Readings = 7

Time: 15:27:25

Dilution Factor
Max Readings =

==== Analysis Time ==== CJL ometer
1. 01

2. 01

3.01

4.01

5.01

6.01

7.01

0.00

47.40

49. 70

50.60

51.20

51.70

52.30

=== %Di f ference =
0. 00

100.00

4.63

1.78

1. 17

0.97

1.15

52.3 - 4.278478

52.3 - 4.278478

)( 11 )/( 200 )

)( 11 )/( 200 ) (12)

= 2.641184

.2200987

g/L Carbon

Molar Carbon

Sample Run By: 80725

97.4

Reading
1

11
10



COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: 5022 Date: 11-28-1989 Time: 15:39:51

Sample Size = 200 Dilution Factor = 11
Min Readings = 7

==== Analysis Time ==== Coulameter
1.01

2.01

3.01

4.01

5.01

6.01

7.01

8.01

0.00

1.70

2.20

2.80

3.30

3.80

4.50

4.90

Max Readings = 10

=% Difference
0.00

100.00

22.73

21.43

15.15

13.16

15.56

8.16

4.9 -.4.889519 ) 11 )/( 200 )

4.9 - 4.889519 ) ( 11 )/( 200 )(12)

= 5.764485E-04

= 4.803737E-05

Sample Run By:

g/L Carbon

Molar Carbon

60725

97.5

Blank = .6107053
% Difference = 10

= Reading
1



COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: STD/S01 4

Blank .6107053
% Difference = 10

Date: 11-28-1909

Sample Size = 200
Min Readings = 7

Time: 16:02:34

Dilution Factor
Max Readings =

== Reading
1

Analysis
1.01

2.01

3.01

4.01

5.01

6.01

7.01

Time ==== Coulometer
0.00

53.40

56.30

57.20

57.80

58.40

58.90

== Difference
0.00

100.00

5.15

1.57

1.04

1.03

0.85

58.9 - 4.279001

50.9 - 4.279001

11 )/( 200 ) = 3.004155

) 11 )/( 200 )(12) = .2503463

g/L Carbon

Molar Carbon

Sample Run

= 11

10

97.6

By: 80725



Analytical Batch

Lab Segment Serial No.: F5001

Instrument WB39937

Procedure / Rev LA 344-105/A-3

Technologist E. Colvin/80028

Date 06/28/90

Temperature N/A

StartingTime 0800

Ending Time 1130

Chemist R. Brandt

Description Lab. Id.

1 Initial LMCS Check Std. F5010

2 Reagent Blank F5022

3 Sample 89-040 F5011

4 Duplicate 89-040 F5012

5 Spike F5013

6 Final LMCS Check Std. F5014

7

8

9

10

11 ________________ _____ _

Customer ID.: 89-040

Total Organic Carbon
from Water Digestion 11.

Samples were acitified before analysis..

Description Lab. Id.

12

13

14

15
16

17
18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 70C11D/18uL 2.2 mL

Spike 80C11A/200 uL Sample/200 uL .5 mL

Prepared by:
sknalurc t

S.A. Cervantes
inted Name

Date: 08/09/90

Verified by: C.M. Seidel Date: 08/09/90
5bature Printed Name

Approved by: L.H. Taylor Date: M/16 h0
SigaPe rinted Naine

a
4)

C
ON

C

p4

C

a,
0,98
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ACID DIGESTION TEST ANALYSIS
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ICP Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Laboratory ID#

Data Summary

February 22, 1990
LA-505-151/A-0
D. M. Southwick
Acid Digestion
LA-505-159/A-0

Digested LMCS Standard
Reagent Blank

Sample
Duplicate

Spiked Sample
Digested LMCS Standard

LMCS
Spike ACID

Recovery Digestion

-0.05 LT
-0.01 LT

91.70% -0.08 LT
91.85% 0.02
91.80% -0.04 LT

108.35% 0.06
-0.36 LT
-0.12 LT

99.05% 0.00 LT
0.07

88.40% -0.07 LT
87.60% -0.18 LT

-0.02 LT
98.65% 0.01

0.01
93.79% 0.00 LT

0.00 LT
-0.07 LT

96.10% 0.04 LT
99.20% 0.00 LT

-0.05 LT
0.00 LT
0.12

93.75% 0.02
-0.04 LT

119471
3

3537
8 LT

-8 LT
212
36 LT

593
69

8124
5 LT

709
-1 LT

915
5067
41
51
6 LT

75687
692
24 LT
50

100
59

104

133517 NOT CALC.
747 81.66%
3534 NOT CALC.
804 88.08%
741 NOT CALC.
91 65.35%
43 LT 10.00%

1494 132.36%
923 95.04%
8330 NOT CALC.
576 67.60%
1192 66.75%
980 NOT CALC.
988 -33.20%
5340 NOT CALC.
846 89.23%
28 100.76%

527 62.17%
80622 NOT CALC.

726 84.53%'
791 91.72%
17 91.00%
62 89.85%
904 92.53%
866 91.99%

113.50% 99.40%
97.80% 98.57%

100.73%
97.58%
96.60%

101.90%
69.20% 91.68%
84.79% 92.27%

101.92%
99.65% 95.88%

93.81%
92.75%

101.05% 105.95%
100.40%

97.60% 94.69%
91.78%

96.25% 94.95%
102.65%
97.77%
102.81%
94.32%

92.75% 92.29%
104.00% 97.24%

98.20%
94.59% 95.75%

Less Than
Not Calibrated
CALC: Not Calculated

F5015
F5023
F5016
F5017
F5018
F5019

Instrument
Starting

LMCS
Standard

Acid
Digest.

LMCS
Standard

Reagent
BLANK

ppm

Wet
Weight
Sample

ug/g

Wet
Weight
Sample

Duplicate

ug/g

Closing
LMCS

Standard

Aluminum
Barium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Copper
Iron
Lanthanum
Lead
Li thium
Magnesium
Manganese
Molybdenum
Nickel
Silver
Sodium
Strontium
Tantalum
Tin
Titanium
Zinc
Zirconium

98.80%
97.92%
97.72%
95.35%
95.97%
99.34%
90.73%
92.05%
98.71%
94.88%
91.54%
90.76%

104.42%
98.53%
94.59%
91.69%
94.36%
99.02%
94.44%
99.83%
93.50%
91.16%
96.60%
95.71%
95.06%

LT:
NC:
NOT

105



Analytical Batch

Lab Segment Serial No.: F5001

" '

Instrument N/A
Procedure / Rev LA-505-1 59/A-0

Technologist S. A. Jones

Date 11/28/89

Temperature . 72C

Starting Time 11:00

Ending Time 16:00

Chemist S.A. Jones

Description Lab. Id.

1 Digested LMCS F5015

2 Sample 89-040 F5016

3 Duplicate of 89-040 F5017

4 Spike of 89-040 F5018

5 Reaqent Blank F5023

6 Digested LMCS F5019

7
8

10

11 1

Customer ID.: 89-040

Acid Digestion of sample 89-040.

Description Lab. Id.

12

13

14

15
16

17
18

19

20

21

22 ,

H. S. Rich
1'i,,td Nam

Date: 4/17/90

Verified by: -sf-- -rj C. M. Seidel Date: 4/17/90

Approved by C -L .rAy1t r Date: 412 2z
signatale / ,ud Runw

Primary Book Second Book Third Book Final Volume

Standard Tye No. & Aliquot No. & Aliquot No. & Aliquot of Standard

Digested LMCS 34C11C/5.0 mL 35C11/5.0 mL 25.0 mL

Spike of 89-040 103C15C/5.mL 104C15D/5.mL Sample/.526g 25.0 mL

£06 ~

Preparet



Analytical Batch

Lab Segment Serial No.: F5001

Instrument WB39939

Procedure / Rev LA-505-151/A-0

Technologist D.M. Southwick

Date Feb. 22, 1990

Temperature . 70 F

Starting Time 08:00

Ending Time 14:57

Chemist S.A. Jones

Description Lab. Id.

1 Initial LMCS Check Std.

2 Digested Standard 34C11C F5015

3 Reagent Blank F5023

4 Sample 89-040 F5016

5 Duplicate of 89-040 F5017
6 Spike of 89-040 F5018

7 Digested Standard F5019

8 Closing LMCS Check Std.

10 001

11

Customer ID.: 89-040

lCP analysis of sample 89-040.
No inter-element corrections have been made
on this data.

Description Lab. Id.

12

13

14

15

16
17

18

19.

20 .

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 81C1 1A/1.0 mL 82C1 1A/1.0 mL 11.0 mL

Digested LMCS Std. 34C11C/5.0 mL 25.0 mL

Spike of Sample 89-040 103C15C/5. mL 104C15D/5. mL Sample/.526 g 25.0 mL
I

H.S. Rich
h~inted Nam,

Date: 4/16/90

Verified by: C.M. Seidel Date: 4/16/90
> %.aiure Prnted Na=e

Approved by: e /& - 1.tyor Date:
Signture / linfld Nont

-0

C

V

4'

107 ~
H
U,
'A

Prepare



ICP Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Raw Data Summary

February 22, 1990
LA-505-151/A-0
D. M. Southwick
Acid Digestion
-b LA-505-159/A-0

Instrument
Starting

LMCS
Standard

7G

Acid
Digest.

LMCS
Standard

7'

Digested LMCS Standard
Reagent Blank

Sample
Duplicate

Spiked Sample
Digested LMCS Standard

Reagent

BLANK

ppm

Wet
Weight
Sample

ug/g

Wet
Weight
Sample

Duplicate
ug/g

1

#

98.80%

97.92%

97.72%
95.35%
95.97%
99.34%
90.73%
92.05%
70.67%
98.71%

94.88%
91.54%
90.76%

104.42%
98.53%
94.59%

91.69%
78.96%
94.36%
37.79%
88.36%

70.91%
99.02%
94.44%
99.83%

-0.05 LT
-0.14 LT
-0.01 LT
-0.01 LT

0.00 LT
91.70% -0.08 LT
91.85% 0.02
91.80% -0.04 LT
08.35% 0.06

-0.36 LT
-0.12 LT
-0.16 LT

99.05% 0.00 LT
-0.01 LT
0.07

88.40% -0.07 LT
87.60% -0.18 LT

-0.02 LT
98.65% 0.01

0.01
0.00 LT

93.79% 0.00 LT
-0.49 LT
0.00 LT

108.30% 0.13
-0.86 LT
-0.40 LT
-0.04 LT

72.70% 0.04 LT
-0.07 LT

96.10% 0.04 LT
99.20% 0.00 LT

0.04
-0.05 LT
-0.29 LT
-0.35 LT

0.00 LT
0.12

-0.04 LT
-2.27 LT
-0.02 LT

93.75% 0.02
-0.04 LT

119471
221
100
3
0 LT

3537
8 LT

-8 LT
212
36 LT

593
26 LT
69

1 LT
8124

5 LT
709
-1 LT

915
5067

4
41

-76 LT
51

2090
-125 LT

67 LT
554
851

6 LT
75687

692
277

24 LT
799
48
50

100
2283

12591
41
59

104

133517
913
110
747

1
3534

804
741
91
43 LT

1494
24

923
3 LT

8330
576

1192
980
988

5340
22

846
554
28

1996
734
56 LT

1109
571
527

80622
726
384
791
827
64
17
62

278
11627

41
904
866

NOT CALC.
NOT CALC.
NOT CALC.

81.66%
NOT CALC.
NOT CALC.

88.08%
NOT CALC.

65.35%
10.00%

132.36%
128.57%
95.04%

NOT CALC.
NOT CALC.

67.60%
66.75%

NOT CALC.
-33.20%

NOT CALC.
NOT CALC.

89.23%
NOT CALC.

100.76%
53.34%

NOT CALC.
NOT CALC.
NOT CALC.

422.28%
62.17%

NOT CALC.
84.53%

NOT CALC.
91.72%

NOT CALC.
NOT CALC.

91.00%
89.85%

NOT CALC.
NOT CALC.

0.27%
92.53%
91.99%

113.50% 99.40%

97.80% 98.57%

69.20%
84.79%

141.45%

100.73%
97.58%
96.60%

101.90%
91.68%
92.27%

123.40%
101.92%

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
ThaLLium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

LT:
NC:
NOT

Less Than
Not Calibrated
CALC: Not Calculated

# Instrument Standards outside Control Limits
107.1

F5015
F5023
F5016
F5017
F5018
F5019

Spike
Recovery

7'

LMCS
ACID

Digestion
7'

Closing
LMCS

Standard
7'

#

99.65% 95.88%
93.81%
92.75%

101.05% 105.95%
100.40%

97.60% 94.69%

91.78%
79.84%

96.25% 94.95%
107.06%

43.80% 90.39%

71.86%
102.65%
97.77%
102.81%

94.32%

92.75% 92.29%
104.00% 97.24%

0.00%
98.20%

94.59% 95.75%

#t

#

93.50%

91.16%
96.60%

10.26%
95.71%
95.06%



ICP REPORT

ICP Results

Date Analyzed
Procedure:
Analyst:
Digestion
Procedure:

Instrument
Starting

LMCS
Standard

February 22, 1990
LA-505-151/A-0
D. M. Southwick
Acid Digestion
LA-505-459/A-O

Acid
Digest. Reagent

LMCS BLANK
Standard

% ppm

Digested Acid Standard
Reagent Blank

Sample
Duplicate

Spiked Sample

Wet
Weight
Sample

ug/g

Wet
Weight
Sample

Duplicate
ug/g

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

98.80%

97.92%

97.72%
95.35%
95.97%
99.34%
90.73%
92.05%
70.67%
98.71%

94.88%
91.54%
90.76%

104.42%
98.53%
94.59%

91.69%
78.96%
94.36%
37.79%
88.36%

70.91%
99.02%
94.44%
99.83%

93.50%

91.16%
96.60%

10.26%
95.71%
95.06%

-0.05 LT
-0.14 LT
-0.01 LT
-0.01 LT

0.00 LT
91.70% -0.08 LT
91.85% 0.02
91.80% -0.04 LT

108.35% 0.06
-0.36 LT
-0.12 LT
-0.16 LT

99.05% 0.00 LT
-0.01 LT
0.07

88.40% -0.07 LT
87.60% -0.18 LT

-0.02 LT
98.65% 0.01

0.01
0.00 LT

93.79% 0.00 IT
-0.49 LT
0.00 LT

108.30% 0.13
-0.86 LT
-0.40 LT
-0.04 LT

72.70% 0.04 IT
-0.07 IT

96.10% 0.04 LT
99.20% 0.00 LT

0.04
-0.05 LT
-0.29 LT
-0.35 LT
0.00 LT
0.12

-0.04 LT
-2.27 LT
-0.02 IT

93.75% 0.02
-0.04 LT

119471
221
100
3
0 LT

3537
8 LT

-8 LT
212
36 LT

593
26 LT
69

1 LT
8124

5 LT
709

-1 IT
915

5067
4
41

-76 LT
51

2090
-125 LT

67 LT
554
851

6 LT
75687

692
277

24 LT
799
48
50

100
2283

12591
41
59

104

133517
913
110
747

1
3534

804
741
91
43 IT

1494
24

923
3 LT

8330
576

1192
980
988

5340
22

846
554
28

1996
734

56 IT
1109
571
527

80622
726
384
791
827
64
17
62

278
11627

41
904
866

NOT CALC. 113.50% 99.40%

81.66% 97.80% 98.57%

NOT CALC.
88.08%

NOT CALC.
65.35%
10.00%

132.36%
128.57%
95.04%

NOT CALC.
67.60%
66.75%

NOT CALC.
-33.20%

NOT CALC.

89.23%
NOT CALC.

100.76%
53.34%

NOT CALC.

422.28%
62.17%

NOT CALC.
84.53%

91.72%

69.20%
84.79%

141.45%

100.73%
97.58%
96.60%

101.90%
91.68%
92.27%

123.40%
101.92%

99.65% 95.88%
93.81%
92.75%

101.05% 105.95%
100.40%

97.60% 94.69%

91.78%
79.84%

96.25% 94.95%
107.06%

43.80% 90.39%

71.86%
102.65%
97.77%

102.81%

94.32%

#

91.00% 92.75% 92.29%
89.85% 104.00% 97.24%

92.53%
91.99%

0.00%
98.20%

94.59% 95.75%

#

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

108

F5015
F5023
F5016
F5017
F5018

Spike
Recovery

LMCS
ACID

Digestion

Closing
LMCS

Standard



1CP Results

Date Analyzed
Procedure:
Analyst:
Digestion
Procedure:

February 22, 1990
LA-505-151/A-0

D. H. Southwick
Acid Digestion
LA-505-159/A-0

Starting
LMCS Standard

Instrument Recovery
Standard

ppm %

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
cobalt

CP copper
Europi i
Iron
Lanthanum

I Lead
Li thium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
TantaLum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

98.80
0.00
0.00

97.92
0.00

97.72
95.35
95.97
99.34
90.73
92.05
70.67
98.71

0.00
94.88
91.54
90.76

104.42
98.53
94.59
0.00

91.69
78.96
94.36
37.79
88.36

0.00
0.00

70.91
99.02
94.44
99.83

0.00
93.03
0.00
0.00

91.16
96.60
21.33
32.32
10.26
95.71
94.87

1.00

98;80%

97.92%

97.72%
95.35%
95.97%
99.34%
90.73%
92.05%
70.67%
98.71%

94.88%
91.54%
90.76%

104.42%
98.53%
94.59%

91.69%
78.96%
94.36%
37.79%
88.36%

70.91%
99.02%
94.44%
99.83%

93.50%

91.16%
96.60%

Digested Acid Standard
Reagent Blank

Sample
Duplicate

Spike of Sample
Digested Acid Standard

LMCS
Acid

Digestion
Standard

ppm

9.17
9.19
9.18
10.84

9.91

8.84
8.76

9.87

9.36

10.83

#

a 7.27
9.37
9.61
9.92

10.26% #
95.71%
95.06%

9.38

10.00

Acid
Digestion

Standard
Recovery

F5015
F5023
F5016
F5017
F5018
F5019

Reagent
Blank

ppm

-0.05 LT
-0.14 LT
-0.01 LT
-0.01 LT

0.00 LT
91.70% -0.08 LT
91.85% 0.02
91.80% -0.04 LT

108.35% 0.06
-0.36 LT
-0.12 LT
-0.16 LT

99.05% 0.00 LT
-0.01 LT

0.07
88.40% -0.07 LT
87.60% -0.18 LT

-0.02 LT
98.65% 0.01

0.01
0.00 LT

93.79% 0.00 LT
-0.49 LT
0.00 LT

108.30% 0.13
-0.86 LT
-0.40 LT
-0.04 LT

72.70% 0.04 LT
-0.07 LT

96.10% 0.04 LT
99.20% 0.00 LT

0.04
-0.05 LT
-0.29 LT
-0.35 LT
0.00 LT
0.12
-0.04 LT
-2.27 LT
-0.02 LT

93.75% 0.02
-0.04 LT

1.00

page I of 3

Sample
Digestion

Weight
Volume
Sample

Di tut ion
Three

pPM

2262.30
-2.98
-0.36
0.06

-0.02
66.98
-1.27
-4.71
-2.00

-32.28
-3.75
0.49

-0.15
-0.61

153.84
-4.03
13.42
-1.32
17.32
95.96
0.08
-0.03

-70.06
0.97

39.58
-86.34
-33.58
10.48
16.11
-6.44

1433.20
13.10
5.25

-5.30
-16.61
-27.46

0.94
1.90

43.22
-1.11
-0.92
-1.29

0.4734 g
25.00 ml

Sample

Dilution
Two
ppm

2242.70
-1.41
0.11
0.53

-0.03
69.72
-0.49
-1.99
4.02

-16.39
11.22
-1.39
0.37

-0.32
149.84
-2.15
3.47

-0.68
17.45
94.32

0.23
0.24

-21.03
1.48

31.58
-35.45
-17.07

10.66
45.39
-2.73

1437.80
13.10
9.68

-3.13
-10.60
-13.27

0.92
0.29
3.22

136.82
-0.74
0.20
0.11

F5016
0.01894

Sample

Dituti Ion
One
ppm

2181.20
4.19
1.89
1.01
0.01 LT

73.14
0.15 LT

-0.15 LT
7.40
0.68 LT

16.78
-0.06 LT
1.31
0.02 LT

149.40
0.10 LT

10.87
-0.02 LT
16.95
92.65

0.59
0.79

-1.44 LT
2.39

32.00
-2.37 LT

1.28 LT
18.15
16.87
0.11 LT

1390.50
12.87
11.03
0.45 LT

15.13
0.90
1.79
0.97
5.74

238.42
0.78
1.11
1.96

1.00 101.00 21.00
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ICP Results

Date Analyzed
Procedure:
Analyst:
Digestion
Procedure:

page 2 of 3

Sample
Duplicate

Digestion
Weight
VoL"me
Sample

Duplicate

Dilution
Three

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium

£7 Chromium
Coba It
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
ThaLLium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

DiLution
Factor

0
0.5078 g
25.00 mL
Sampe

Duplicate
Dilution

Two

F5017 Spike of
.02031 Digestion

Weight
Volume

Sample Spike of
Duplicate
Dilution

One
ppm ppm ppm

2712.00
-8.94
-1.72
-0.10
-0.06
71.77
-1.55
-5.08

1.84
-43.80
-2.55
0.49

-1.17
-0.84

169.19
-6.40

-13.42
-1.67
20.08

108.47
-0.58
-0.39

-75.81
0.57

40.55
-103.80
-45.17

-1.77
11.60
-7.26

1637.60
14.75
7.79

-8.09
-43.33
-35.40

0.35
1.25

-10.20
-2.58
-0.89
-2.24

1776.80
15.93
0.64

15.18
-0.01
99.55
16.33
15.05
15.10

-17.91
30.34
28.85
18.76
-0.30

193.26
10.55
22.78
19.91
12.18

124.97
-0.13
17.18

-10.30
19.56
54.11

-17.88
-18.30

17.98
95.81
9.22

925.16
29.92
10.15
14.30
-6.93

-13.36
17.41
18.47
4.39

148.06
-0.66
18.35
17.59

1589.30
18.56
2.24

14.08
0.01

94.24
15.22
15.59
15.06
0.88 LT

33.86
23.23
17.56
0.06 LT

176.29
11.71
24.21
17.86
10.87

113.43
0.45

16.16
11.25
18.51
48.36
14.91

1.14 LT
22.53
87.40
10.71

817.21
27.00
12.03
16.07
16.81

1.29
16.74
17.29
5.64

236.17
0.83

16.92
17.69

1.00 101.00 21.00

Sample

Di Lution
Three

Sample F5018
0.02105

0.52629
25.00 ml

Spike of Spike of
Sample

DiLution
Two

Sample
DiLution

One
p14 ppm PPM

1804.80
0.00

-1.52
14.70
-0.07
93.56
16.23
13.06
7.81

-46.41
19.41
33.32
17.80
-0.84

198.76
4.76
1.22

18.94
13.55

129.74
-0.71
16.41

-50.07
18.95
53.07

-76.31
-48.94

8.01
127.32

4.86
914.80
30.28
6.75
9.60

-42.72
-39.04
17.38
17.83

1.25
-22.34
-2.67
18.07
15.42

1828.70
15.93
0.29

15.59
-0.02

103.36
16.77
15.76
13.60

-16.98
30.96
32.23
19.30
-0.29

198.15
10.47
21.30
20.34
12.28

128.51
0.15

17.49
-10.00
19.95
53.81

-18.20
-17.31

17.55
106.47

9.65
946.02

30.67
11.06
14.44
-8.15

-12.35
18.06
18.93
4.34

157.72
-0.63
18.91
18.26

1859.00
21.59
2.56

16.40
0.01

109.70
17.78
17.88
17.54
1.00 LT

38.94
26.26
20.46

0.07 LT
203.63

13.63
28.27
21.05
12.61

130.87
0.54

18.72
12.94
21.23
54.67
17.49

1.44 LT
26.01

102.36
12.56

959.77
31.47
13.89
18.75
16.72
1.54

19.25
20.08
6.47

275.52
0.92

19.74
20.54

Spike Standard
Recovery LMCS

Acid
Digestion

% ppm

NOT CALC.

81.66%

NOT CALC.
88.08%

NOT CALC.
65.35%
10.00%

132.36%
128.57%
95.04%

NOT CALC.
67.60%
66.75%

NOT CALC.
-33.20%

NOT CALC.

89.23%
NOT CALC.

100.76%
53.34%

NOT CALC.

422.28%
62.17%

NOT CALC.
84.53%

91.72%

91.00%
89.85%

92.53%
91.99%

1.00 101.00 21.00

11.35

9.78

6.92
8.56

14.15

9.97

10.11

9.76

9.63

4.38

Acid Ending
Digestion LMCS

Standard Standard
Recovery

% ppm

113.50% 99.40

97.80% 98.57

69.20%
84.79%

141.45%

100.73
97.58
96.60

101.90
91.68
92.27

123.40
101.92

99.65% 95.88
93.81
92.75

101.05% 105.95
100.40

97.60% 94.69

91.78
79.84

96.25% 94.95
107.06

43.80% 90.39

71.86
102.65
97.77

102.81

93.84

9.28
10.41

92.75% 92.29
104.00% 97.24

30.52

9.44

10.00

98.20
94.59% 95.56

1.00

11Q



ICP Results

Date Analyzed
Procedure:
Analyst:
Digestion
Procedure:

Page 3 of 3

LMCS
Standard
Recovery

Aimlinun
Antimony
Arsenic
Barium
Beryllium

*8ismuth

Boron
T Cadmium

CaLcim
CYCerimun

Chromium
C) Cobalt

Copper
Europium
I ron

Lf Lanthanum
Lead

C- Lithim
Magnesium
manganese
Mercury
motybdenum
Neodymi tn
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
That Lium
Thorium
Tin
Titanium
Tungsten
Uranimu
Vanadim
Zinc
Zirconium

99.40%

98.57%

100.73%
97.58%
96.60%

101.90%
91.68%
92.27%

123.40%
101.92%

95.88%
93.81%
92.75%

105.95%
100.40%
94.69%

91.78%
79.84%
94.95%

107.06%
90.39%

71.86%
102.65%
97.77%

102.81%

94.32%

92.29%
97.24%

0.00%
98.20%
95.75%

Spike
Standard

LMCS

Spike
Standard

ID
Book

#
added 5.0 ML

103C15C

10.00 5.0 mL
104C15D

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

#

#

10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

LMCS LMCS
Standards Standard

Values IDs
Rook

ppm #
81CIIA
82C1IA

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

100.00
100.00
100.00
100.00
100.00

100.00
100.00
100.00
100.00

99.50

100.00
100.00

100.00
99.80

Dilution
Factor

111

ACID
DIGESTION

LMCS
STANDARD

VALUES

ppm
in

Sample

ACID
DIGEST.

LMCS

IDs
Book

#
81C11A
82C1 1A

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00

100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00

%
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Saniplenha.

NA rL

; 81Ct1A
.2: 87T 22-Feb-90 13:18:43

mV INT .CONCEN DILCOR

*Al
Sb -

*Bi -

Cd
Ca

Cr
Co
C
Eu
Fe
La
Ab.

CMn
Hq

Nd

K

Be

A
Ta

.S~

T I
Th

U
Y .

Zr

1.34 -0.141
0.33 -0.123
0.91 0.200
2.66 -0.005
0.51 0.000

10.15 8.884
96.03 8.668
70.64 8.24

145.73 9.031
3.58 -0.249
1.21 (-q,117
0.21 (-0.281

37.13 8.974
2.75 -0.005
1.11 -0,.017
1.86 8.322
0.48 8.251
2.78 -0.016

141.05 8.957
0.71 0.015

- 2.70 0.015
1.14 -0,007
4.46 -0.182
2.26 40.012

10.16 9.443
4.01 8.032
3.47 -0.406
1.16 -0.048
2.29 0.011

156.56 9.002
11.37 8.586

195.28 .9.076
0.63 0.041
2.38 -0.036
2.74,. -0.327
1.04 -0.344
0.99 0.108
2.42 -0.013
1.00 0.095
3.38 -1.543
3.00 -0.021

154.76 8.701
3.46 -0.033

Dilution factor 11.0000

13

-1.555
-1.352

2.205
-0.052.
-0.005
97.719
95.351
95.967
99.342
-2.741

(-1.290
(-2.096
90..712
-0.060
-0.185
91.539
90.759
-0.174
98.525
0.162
0,162

-0.073
-2.005
-0.131
103.87
88.357
-4.462
-0.526
0.125

99.019
94.442
99.833
0.446

-0.391
-3.601
-3.782

1.186
-0.145

1.047
-16.98
-0.231
95.706
-0.365

R SD

-8. 48
-60.00

8.94
-11.83

-5. 25
1.54
1. N4
2.89
1.54

-4.06
-15.34
-5.17

-6.23
-24.73

1.64
2. 0U

-5.22
1.94

27.69
9.96

-4.29
-30.00
-8.49

2 .49
-1.05
-3.95

-37. 55
49.14

1 .92'

1.48
57.16

-53.74
-19.32

0.00
4.54

-10.76
1., 55

-8.48
-29.56

1.64
-3.72

-



Sample name
Programme

NAME

A I
S I:,.
As
Ba
B
Bii

Cd
Ca
Ce
Cr
Cc
Cu
Eu

La
P b
Li

No,

H )
C7'Mc

Nd
O Ni

gy h
K r.

SSi
As

24 Na

S

T:s :
Tfl h

Sn r
Ti :

L)
V
Z
Zr

81Ci.A
SST 22-Feb-90 13:23:57

MV INT CONCEN D:LCOR

1.36
0.32
0.73
2.55
0.51
2.38
2.90
1.46
0.70
3.48
1.04
0.22
2.00
2.67
1 .11
0.32
0.24
2.76
0.54
0.63
2.52

30.62
4.02
2.22
0.92
2.47
3.42
1.13

10.79
0.77
3.48
2.66
o.58
2.29
2.67
1.04
0.83
2.38
0.88
3.28
2.92
1.60
3.41

-0.071
-0.162
-0.016

(-0.014
-0.000

(-0. :ieo
0.003

(-0.051
(-0.096
(-0.502
(-0.203
-0.170
-P.010

(-0.010
(-0.018
-0.074
-0.193

(-0.012
0.006
0.005

-0.008
8.335

(-0.659
-0.022
0.012

(-0.90
(-0.520
-0.173
.6.447

(-0.079
(-0.252
-0.006
-0.036

(-0.095
(-0.677
-0.346
-O.Q19

(-0.019
-0.058

(-3.024
(-0.046
(-0.018
-0.054

-0.777
-1.725
-0.175

(-0.154
-0.005

(-1.976
0.0338

(-0.559
(-1.057
(-5.517
(-2.230
-1.868
-0.198

(-0.107
(-0.201
-0.817
-2.126

(-0.201
o.07 .
0.053

-0.088
91.690

(-7.246
-0.237

0.128
(-10..92
t-5.724
-1.898
70.914

(-0.874
(-2.767
-0.065
-0.396

(-1.046
(-7.448
-3.807
-0.205

(-0.212
-0.634

(-33.27
(-0.501
(-0.201
-0.591

-4.48
-10.50
-51 .96

-4.97
-27.37
-11 . A4
294.12

-3.54
-0. 12
-3.63
-9.87

-21.57

-3.62
-20.77
-16.90
-21 .6W.

A. 36
18.32

-26. 09
- 10

-:i'4.:35

- S..1 4
-3.72

-13. 50

-1. 06

-5.01
-7.27
-4.22

-22.9
-2.98

-22.54
-2.89

-20,04
-2.30

-49.82

-2.9

Dilution factor : 11.0000
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Sample name
Pro 3 ramme

NAME

: 82CIA
: SST 22-Feb-90 13:23:28

MV INT CONCEN DILCOR

4.22
0.33
0.91

105.44
0.56
2.55
3.06
1.53
3.06
7.08

1..011
0.67
2.02
3.12

30.18
0.30
0.25

82.73
1.48

74.4i
2..70
1.23

11.19
41.14
1.03
2.48
3.47
2.16
2.71
9.66
3.55
2.74
0.65

15.61
2.79
1.09

11.21
62.32
0.92
3.69
2.98
2.10

25.98

8.982
0.020
0.209
8.902
Q.092
0.026
0.011

(-0.042
0.053
8.249
8.368
6.424

-013
0.016
8.626

-0.002
0.036
9-49 2
0.066
8.599
0.016
0.018
7. 178
8.578
0.06'2

(-0.946
-0.405
3.435
0.332

-0.025
-0.167
-0.002
0.073
8.458

-0.103
0.009
8.287
8.782

-0.009
2.938

-0.027
0.010
8.624

98.003
0.216
2.25 A

97..924A
0.020
O..282
0..121

(-0.460
0.578

90.734
92.0,9
70.665
-0. 1i3
0.171

94.884
-0.020
0.399

104.42
0..727

94 - 588
0..171
0.194

78..956
94.362
0.734

(-10,.41
-4.452
37.787
3.655

-0.277
-I..B39
-0.02
0.798

93.034
-1.135

0.099
91.158
96.601
-0.099
22.317
-0..293

0..109
94.867

RSD

0 .. 7
216.50

6.04
1.02

12.57?
18.92
5.0?

-7.07
3.65
1.26
1 .68
1.12

-20.44
5.96
1.63

-624.56
0.00
0.64
1 . .. 5
1.61

21.10
23.o 4
3.00
1.60
9.. 6

-5.93
-8. .4

2.22
3.22

-15.33
-13.06
-17.06

22 . 5
1 .19

-46.01
370.00

1.20
1.22

-121.50
9.22

-20.62
12. .
1.22

Dilution factor : 11.0000
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"ample name
Programme

NAME MV INT CONCEN

L a

ri

Hg
ja
Nd

Ni

1<

tSm
Be

SiA: 1

iTh :

U

V

116

34C 11 C
SST 22-Feb::90 13: 3 ::5 V,

RD

-59.44
-46.. 19

27.90
-3.87

-16.24
1.50
1..72
1.89
1.32

-2.09
-5 1 S
-6.12

13 1

-. 15
5.32

1.38
0.33

2.64
0.1 ~;:
4.11

22.62
16.33
36.67
3.50
1.09
0.22
9.81
2.69
1.42
0.66
0.30
2.77

31.42
0.65
2.51
7.78
3.99
2.27
3.08
:2.79
3.43
1 . 15
4.20

40.57
5.42

44.86
0.65
2.34
2.72
1.04
0.89
3 .23
0.o 9
3.30
2.99

34.86
3.42

-0.023
-0.074
0.025

-0.006
-0.000

1.284
1.837
1.836
2. 1 G

-0.440
(-0.176
(-0.23C

1.9a1
(-0.009

0.093
1.768
1.752

-0.017
1.973
0.007

-0.009
1872

(-0.695
-0.01 :
2.166
0.876

(-0.505
-0.087

1.454

0

10-2
1

10
--21

0

0
2

-2
-22

0

.94
1 9

.06

.03
.98

.76

-1 5i.,

.44
.69
.22
.84
. 73

1.
1.
1.
0.

-0.
-0.

(-0.
0.
0.

-0,,
(-2.

-0.

871
922
984
080
063
450
382
0,23
113
01.0
736
025

1.38
0.50
1.09

30.00
-15..74

-6..41
-3.67
43 .. i11

463
-a.29

--16..95
1.27

-4.27
1.875

-0.048
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sample name
Programme

NAME

Al
Sb
AG s
Ba

Cd
C a
C 4?
Cr
Co

E
Fe
La
E' U
Li

.M 9
Mn
N.3

N d

P

Sc
r Si

A

Sr

T .
Ch

T i

UU

Zn
Z r

FT01G
SST

MV INT CONCEN DILCO

18.67
0.33
0.74
2.86

2.99
2.82
1.48
3.79
3.52
1.99
0.22
2.11
2.71

13.46
0.32
0.25
2.77
7.12

20.34
2.62
1.19
4.16
2.48
1.72
2.49
3.46
1.25
3.74
8.98

35.02
9.56
0.74
2.32
2.76
1.04
0.88
2.56
0.98
2.72
3.01
2.01
3.55

)54.700
-0.034
0.003
0.013

-0.001
4.700

-0.012
(-0.048

0.098
-0.400
0.274

-0.034
0.009

-0.002
3.655

-0.053
0.085

-0.017
0.126
2.300
0.005
0.006

(-0.513
0.036
0.770

(-0.865
-0.416
0.260
1.107

(-0.067
35.068
0.320
0.236

-0.076
-0.259
-0.324

0. 0'2
0.007
0.079
3.337

-0.018
0.005
0.003

)2242.
-1.41

0.11
0.53

-0.02
69.71
-0.48

(-1,98
4.02

-16.3
11..22
-1.29
0.37

-0.32
149.8
-2.15

3.46
-0.67
17.44
94.31

0.22
0.23

(-21.0
1.47

31.57
(-35.4

-17.0
10.66
15.38

(-2.73
143.
13.10
9.67

-3.13
-10.6
-13.2
0.91
0.28
2.22

136.0
-0.74
0.19
0.11

2- c.b-9Cfl 13:45:47

R RSD

71 .02
1 11 .3
4 261.36
2 11.03
5 -11 . 46
5 2.70
7 -21.71
7 -5.20
3 2.
9 -0 .25
1 6..7/7
3 -74 .23
1 30.61
1 -10.80
41 1.90

7 24.74
B -7.69
8 1.?1
7 1.61
5 38. 43
6 62.2?
3 -10.31
7 22.11
6 3.3""
5 -6.90
7 -8 . 6C
1 9.1E
6 1K13<3
4 -4.50
8 0.3?

7 1.92
3 -12.44
0 -10.64
7 -9.55
9 5.46
5 27.95
0 23.65
2 7.03
3 -28.68
6 16.89
0 199 .91

Dilution facto
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uample name : HNO3
Programme : SST 22-Feb-90 13:50:42

NAME MV INT CONCEN Rs1

Al 1.32 -0.198 -604
Sb 0.33 -0.089 -1 ..69
As 0.70 (-0.050 -17.69
W. 2.55 (-0.014 -9.53
I & 0.51 -Ot000. -7.2o
Bi 2.38 (-0.174 --5.58
D 2.73 (-0.019 -8.43
Cd 1.45 (-0.051 -3.33
0' 0.54 (-0.106 -0.27
cc 3.48 (-0.489 -10.47
Cr 1.03 (-0.207 -1.88
Co 0.23 -0.010 -173.21
Cu 1.96 (-0:028 -14.43
Ru 2.60 (-0.009 -11.01
2e 1.11 (-0.018 -41.00
La 0.32 -0.058 -s.
U. 0.25 -0.060 -91.65
Li 2.76 (-0.018 -11.27
Mr 0.24 (-0.006 -1.77

A 0.58 -0.001 -86.60
2.47 -0.014 -12.21)

l 1.11 -0.015 -25.37
J 4.02 (-0.656 -6.58

n 2 .1 (-0.027 -24.87
0.96 -0.008 -86.60
2.47 (-0.974 -6.95
2.43 (-0.496 -11..1?
1.12 (-0-210 -12.02

W. 2.13 (-0.111 -12.31
8.6 (-0.080 -4.75
3.44 (-0.296 -.. 46

JT 2.66 -0.006 -10.50
a- 0.56 (-0.078 -17.70
ra 2.28 (-0.105 -11.11
1; 2.67 (-0.641 -2.52
rh 1.04 (-0.382 -10.34
1n 0.84 -0.017 -16.72
'i 2.38 (-0.019 -10.26

0.89 -0.043 -10.39
3.28 (-2.972 -10.23
2.95 -0.037 -12.13
1.54 (-0.022 -2.16

It, 3.41 -0.053 -11.97
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Sample name : t5016
Sample code 1 : 100-10
Programme : SET 22-Feb-90 13:54:55

NAME MV INT CONCEN DILCOR RS

Al 8.46 22.399 2262.3 2.22
Sb 0.33 -0.030 -2.980 -152.75
As 0.74 -0.004 -0.361 -4'0.12
Ba 2.72 0 .001 0.052 99.87
Be 0.52 -0.000 -0.024 -141.0-
Bi 3.10 0.663 66.983 6.16
it 2.81 -0.013 -1.273 -19.50
Cd 1.49 (-0.047 (-4.706 -5.32
Ca 1.91 (-0.020 (-2.004 -10.94
Ce 3.55 -0.320 -32.22 -3.82
C 1.37 (-0.037 (-3.751 -3411
Co 0.22 0.005 0.490 458.211
Cu 2.06 -0.001 -0.146 -140.07
Eu 2.74 -0.006 -0.614 -7.52
Fe 6.29 1.523 153.04 2.05
La 0.32 -0.040 -4.025 -7.87
Pb 0.25 0.133 13.,21 31.49
Li 2.80 -0.013 -1.317 -4.82
Mg 3.13 0.171 17.319 2.71

O"Mtn 8.75 0.950 95.958 2.48
H3 2.59 0.001 0.031 95.1?
CA 1.17 -0.000 -0.029 -709.51

.Nd 3.99 (-0.694 (-70.06 -7.54
Ni 2.36 0.010 0.967 58.6?
1 1.35 0.392 39.583 2.V9

2.49 (-0.855 (-86.34 -4.412
r Em 3.50 -0.332 -33.58 -5.11

1.21 0.104 10.482 40.21si 2.49 0.159 16.107 13.7:1
As 9.03 (-0.064 (-6.436 -2.90
Na 16.37 14.190 1433.2 1.90

5.54 0.130 13.100 2.61
4 0.64 0.052 5.252 26.44

2.36 -0.052 -5.297 -41.10
TI 2.78 -0.164 -16.61 -24.44

h1.05 -0.272 -27.46 -6.24
0.87 0.009 0.943 85.86

Ti 2.50 -0.002 -0.217 -83.78
14 0.94 0.019 1.897 54.55
U 3.52 0.428 42.223 34.59
V 3.04 -0.011 -1.110 -34.05
Zn 1.76 (-0.009 (-0.918 -3.13
Zr 3.51 -0.013 -1.294 -25.52

Dilution factor : 101.000
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MV INT CONCEN DILCOR<

116.26
0 -38
1.00
4. 65
0.55

12.98
3.21
1.67

21.82
3.73
7 01
0.23
2.92
2.':11

84.91
0.3 4
0.30
2.88

44.80
133.21

3.36
1.63
'.41
4.12
6.16
2.57
3.71
2.04
5.99

10.37
210. 66
48.27

1.68
2.56
3.38
1.12
1.23
3.62
1.67
6.25
3.51
5.17
4.40

factor

)363.53
0.698
0.314
0.161
0.001

12.189
0.025

(-0.024
1.234
0.114
2.796

-0.010
0.21?
0.003

)24.900
0.016
1.812

-0.004
2.825

15.442
0.099
0.131

-0.240
0.398
5.3a2

-0.395
0.213
3.025
2. 11
0.018

)231.75
2.145
1.839
0.074
2.522
0.151
0.299
0.162
0.957

39.736
0.130
0.185
0.327

6.00000

)2181.2
4.189
I.887
1.009
0.007

73.136
0.149

(-0.146
7.402
0.684

16.779
-0.05

1.005
0.020

)149.40
0.098

10.272
-0.022
16.952
92.65
0.593
0.785

-1.439
2.390

31.995
-2.372

1.277
18.149
16.867

0 .I11
)139015
12.867
11.034
0-447

15.130
0.903
1.793
0.974
5.744

238.42
0.780
1.109
1.960

F5016
2-10
SST

Ri 1

3.23
2.84
1.90

20. 29
1.65
2.5o

--10.77?

45.78
2.64

229.14
2.26

1.47
0.00
3.W'

-59.22
1.43
1.15
2.77
0.82

-43. 9C,
0.7?
1.44

-20.44
24 . 5
3.07

15.25
24.26

0.83
1.09
3.33

18.67/
4.5 -

26.99
0.80
1.92
a. 9
1 .49
4.22
1.41
3.4).

121
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Dilution



Samplne name H NOS
Programme : SST 22-Feb-90 14:04:53

NAME MV INT CONCEN R sD

A 1.33 -0.187 -14.42
Sb 0.32 -0.162 -13.89
As 0.71 -0.037 -12.04
Da 2.57 (-0.012 -12.9
D? 0.51 -0.001 -27.61
Di 2.44 -0.108 -30.42
B 2.79 (-0.014 -33.46
Cd 1.47 (-0.049 -2.32
Ca 0.55 (-0.106 -0 .28
Ce 32.51 -0.418 -13.44
Cr 0.95 (-0.248 - ..00
Co 0.23 -0.116 -31.46
Cu 1.99 -0.019 -17.92
Eu 2.70 -0.00 -11.92
Fe 1.10 (-0.021 -21 .5
La 0.32 (-0.091 -3.46
it 0.24 -0.242 -8.66
Li. 2.77 -0.017 -7.50

0.35 (-0.006 -2.70
0.57 -0.001 -- 50.22

H 2.52 -0.002 -51.01
yA 1.12 -0.013 -16.08
Nd 2.90 (-0.796 -3.79
'Ni 2.23 -0.020 -20.96
P 0.96 -0.013 -11.2.
K, 2.46 (-1.022 -6.87
pm 3.46 -0.434 -12..11.
B. 1.14 -0.13, -46.00

i 2.24 -0.028 -189.11
8.89 (-0.072 -5.59
3.47 (-0.264 -12.35

Sr 2.68 -0.005 -13.25
T; 0.57 (-0.062 -33.48
4a 2.32 -0.078 -12.37
Ti 2.72 -0.451 -19..53
Th 1.04 (-0.371 -7.27
Sn 0.84 -0.013 -38.30
Ti 2.40 -0.016 -15.90
U 0.89 -0.045 -27.16
U 3.31 (-2.568 -11.52
v 2.97 -0.031 -10.62
Zn 1.55 (-0.021 -2.30
lr 3.44 -0.039 -16.40

122'



9.27
0.33
0.72
2.70
0.. 1
3.14
2.7B

2.52
3.51
1.39
0.23
2.02
2.70
6.80
0.32
0.25
2.77
3.56
9.81
2..54
1.15
3.94
2.34
1.36
2.46
3.45
1.17
2.43
8.90

18.18
5.88
0.65
2.31
2.72
1.04
0.06
2.46
0.93
3.48
2.99
1.77
3.48

Co
Cu
E
EGe
La
P b
Li

M- I--$

WH9
Mo

CA~d

CENi

Th

Sm r

Ti

trv

Za

C,Tin

T1

U

Zn
Zi'

Sample came
Sample code
Programme

NAME M

26.851
-0.088
-0.017
-0.001
-0.001
0.711

(-0.015
(-0.050

0.018
-0.434
-0.025

0.005
-0.012

(-0.008
1.675

-0.063
-0.133
-0.017
0.199
1.074

-0.006
-0.004

(-0.751
0.006
0.401

(-1.028
-0.447
-0.017
0.115

(-0.072
16.213
0.146
0.077

(-0.080
-0.429
-0.351
0.003

-0.007
0.012

-0.101
-0.026

(-0.009
-0.024

2712.0
--. 938
-1.724
-0.096

-M61
71.773

(-1.546
(-5.002

1.042
-43.80
-2.551
0.490

-1.172
(-0.837
169.19
-6.403
-13.42
-1.674
20.077
108.47
-0.577
-0.391

(-75.81
0.565

40.551
(-103.2
-45.17
-1.767
11.596

(-7.261
1 37. G
14.746
7.792

(-8.086
-43.33

35.40
0.050

-0.702
1.250

-10.20
-2.580

(-0.893
-2.421

F5017D
100-10
SST

R SD

0. 69
-53.53
-48. Te

-1 13. 91

-22. A.
- i 10

-0.67
7.18

-8.57

173.2()

1.42-332

37.92

-15.75
-6,67
0.90

4 .49
-42

-33..28

0 ., 61.";

-31.691

-0.4 k
37,93

-9.24

-170. 88
4,49

-4.81

0.95
0 .95

26 * i
-15.73

-7.69
317.25
-31 6 '

90. 1
-193.14

-13.78
-3.88

-20. 6

: 101.000

123

V INT C0NCEN ' ILC 0R

1
22-Feb-90 14:08:42

Dilution factor



Sample
Sample
Progra

name
codo

mm
1

F50171:
250-10
SST

MV INT CONCEN DILCONAME

A .
8b
As
Ba
Ds i-.'
I ±
i(2 mC a

CK
Ci'

C V
Cu
Eu

p, P b

Li

CN 

jMQ
Nd

LA Ni

K h

E n

T h

Gi

W
U

Z r
Znt

Dilution factor

15.08
0.36
0.75
6.98
0.52
4.61
7.2
4.75
8.08
3.51
2.92
0.28
3.86
2.72

17.02
0.38
0.26
7.00
5.11

26.76
2.56
2.65
4.39
4.48
2.25
2.56
3.45
1.30
5.36

13.73
23. U5
18.27
0.75
2.98
2.78
1.04
1.39
5.58
1.01
3.74
3.02
9.79
4.66

43.338
0.380
0.015
0.370

-0. 000
2.422
0.398
0.367
0.368

-0.437
0.740
5.704
0.45?

-0.007
4.714
0.257
0.556
0.486
0.297
3.048

-0.003
0.419

-0.251
0.477
1.320

-0.43G;
-0.446

0.438
2.332
0.225

22.565
0.730
0.247
0.349

-0.169
-0.326
0.425
0.451
0.107
3.611

-0.016
0.448
0.429

1776.
15.92
0.63

15.17
-0.01
99.55
16.33
15.05
15.09
-17.9
30.34
20.84
18.75
-0.29
193.2
10.54
22.78
19.91
12.18
12.9
-0.12
17.18
-10.3
19.56
54.11
-17.8
-18.3
17.97
95.01

9.22
925.1
29.92
10.14
14.29
-6.92
-13.3
17.41
18.47
4.39

148.0
-0.65
18.35
i7.59

: 41.0000

124

22-Feb-90 14:14:01

R RS1D

8 1 .01

564.51
6 1.19

3-67 .51.
.1.80
4 1.70
0 2.16
9 1.44
1 -5.09
4 2.40
5 1.19
5 1,S1
'8 -6.97
:6 1.19
6 2.44
3 9.96
4 0.73
a 1.61
7 1.03

2 2.46
0 -6.04
3 2.65
4 2.l11
8 -4.30
o -6.44
6 5.072
o 3.01
0 1.43
6 0.88
2 1.18
2 7.41
7 2.5"'C

S-19.5?
6 -4.70
4 3.01
a :1.38
2 2.39
6 5.64
,, -53 14

4 0.295
J 2.43



Sample nam
Sample cod
Programme

N AlE E

A I
Bb

Ba
A ~.

Cd

C
Cr
Co

Li

Nd

1.
Th

Si

Tg

Nd 3

Sm

a

Sn

T14

U
v
Z
Zr

Dilution

e :F5017n
e 1 : 2-10

: SST

MV INT CONCEN DILCO

85.09
0.54
1.05

29.7C
0.57

16.00
30.19
22.35
42.12
2.75

12.69
0.50

13.51
3.01

99.98
0.69
0.36

27.94
2.89

162.96
3.17

10.69
6.34

16.28
8. 2
2.06
3.71
2.25

21.52
39.10

125.33
98.24

1.78

3.14
1.13
0.4 

22.14
1.66
6.22
3.57

51.46
11.21

factor :

)264.88
3.093
0.373
1.346
0.002

15.706
2.507
2.599
2.510
0.147
5.6q4
3.872
2.927
0.009

)29.382
1.951
4.035
2.977
1.812

)18.906
0.075
2.694
1.87'i
3.085
8. 060
2.485
0.190
3.755

14.567
1.784

)136.20
4.501
2.005
2.679
2.801
0.216
2.790
2.881
0.940

39.361
0.138
2.820
2.947

6.00000

)1589.
18.55
2.23

14.07
0.01

94.23
15.22
15.09
15.06
0.88

33.86
23.23
17.56
0.05

)176.2
11.70
24.20
17 .6
10.7

)113.4
0.45

16.i6
11.2s
18.51
48.36
14.90

1.13
22.52
87.40
10.70

)817.2
27.00
12.03
16.07
16.80
1.29

16.723
17.28
S.64

236.1
0.82

16.92
17.60

22-Feb-90 14:1033

R RSLD

3 21.79
5 21.56
7 23.5
6 21.:3
4 7.16
8 21.53
1 22.02
3 21.93
2 22.29
3 62.47
2 22.19
1 20.32
2 21.
G 30.98
9 21.43
5 21.97
9 22.84
0 21.23
3 AI .. ,
3 21.50
1 26.21
4 20.73
6 29.43
2 21.67
3 21. 0
8 26.82
7 55.56
8 23.54
0 27.90
5 22.76
1 21.11
3 21.23
2 20.23
4 21.18
7 2.02
4 44.08
9 21.77
9 21.54
2 21.17
7 21.98
7 2. ?
0 21.97
5 21.73

125



Sample name 1-103
P roS Vamme : SST 22- Feb-9O 14 22:32

NAME MV INT CONCEN RSD

Al 1.34 -0.142 --25.76
Sb 0.32 -0.147 -22.09
A! 0.72 -0.022 -34.06
Ba 2.58 -0.012 -17.95
De 0.51 -0.0 o -17.97
Bi 2.45 t-0o. I --25.52
I' 2.94 -0.001 -26.00
Cd 1.47 (-0.049 -5.31
Ca 0.50 (-0.109 -0.29
Ce 3.52 -0.308 -20.26
Cr 1.04 (-0.203 -6..09
Ca 0.23 -0.092 0.00
Cu 2.01 -,0.015 -40..89
Eu 2 .7"2 -0.007 19 .16
Fe 1.13 -0.012 -29.62
La 0.32 -0.080 -17.16
p1::- 0.24 -0.266 -20.3

0% Li 2.7? -0.015 -22.40
1 0.,2Z (-0.006 . 74

Mn 0.57 -0.001 -57.07
H 2.55 -.0.004± -213 1

0 Mo 1.13 -0.010 -64.39
Nd 4.07 (--0.611 -8.68
N:i 2.25 -0.015 -61.99
Fp 0.98 0.008 273.18
1 2.48 (-0.937 -12.14

LO Si 3.46 --0.'416 -19.03
Se 1.14 -0.114 -29.42
Si 4.19 1.447 53.62
A Pi9 8.92 (-0.070 -7.64
Na 3.48 (-0.252 -17.10

-- sx 2.68 -0.005 -21.10
s 0.57 (-0.055 -15.46
Ta 2.35 -0.057 --26.49
1 . T1 2.73 --0.384 -29.35
Tb 1.04 -0.360 -10.33
Sn 0.85 -0.007 -55.93
Ti 2.42 -0.014 -25.13
W 0.90 -0.035 -55.72
U 3.32 -2.399 -19.61
V 2.99 -0.025 -20.25
Zn 1.56 (-0.021 -6.49
Zr 3.45 -0.037 -24.21
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Sample name
Sample code
Programme

150 18 S
100-10
SST 22-Feb-90 14:27: 10

MV INT CONCEN DILCOR

Al
Sb
As

Be

C a

caCe
Crt
CO
Cu I
Eu

E q

La

Mi
HS

N d
CNi

A .3
-Na

C a
TI
Th

89 
71

Ti

U

Z ri
Zr

7.03
0.33

4.39
0.51
3.33
q4.67
2.88
3.46

.50
1.82
0.26
2.7 ?
2.70
7.79
0.34
0.25
4.49
2.55

11.62
2.53
1.74
4.17
3.17
1 .48
2.51
2.33. S341.20

3.94
10 .85
11.79
9.14
0.64
2.59
2.72
1.04
1.07
3.71
0.93
3.48
2.92B
5.07
3.94

17.869
0.000

-0.015
0.146

10.01
0.926
0.161
0.129
0.077

(-0.460
0.192
0.330
0.176

(-0.008
1.968
0.047
0.012
0.188
0.134
1.285

-0.007
0. £62

(-0.496
0.188
0.525

-0.706
(-0.4u5

0.079
1.261
0.040
9.057
0.300
0.067
0.095

-0.423
(-0.386

0.172
0.176
0.012

-0.221
-0.026
0.179
0.153

Dilution 'actcr : 101.000

127

NAME

1804.8
0.000

-1.i2o
14.696
-0.071
93.56
16.227
13.063
7.810

(-46 .41
19.414
33.324
17.802

(-0.835
198.76
4.257
1.220

10.912
13.54
129.74
-0.705
16.408

(-50.07
18.948
52.066
-?6.31

(-02.94
s.009

12722
4.859

914.30
30.277
6.753
9.600

-42.72
(-39.04
17.380
17.825
1.250

-22.34
-2.666
18.069
15.417

RSD

0. 1 4

-53.74
0.16

-38.30
0.98
1 . V13
2.29
0.76

-7. 93
5.4 5

11 .67
0.67

-7.48
0.10

17.63
:73.19

0. 26
0.1.5
0.34

-57.76
1 .91

-6.50
1.59
2. X,

-12.94
-7. 21
65.04
0.99
3.84
OlE,
0.15

17.45
7.97

-22.35
-0.76

3. 03
0.10

82.1:1.
-21.55
-32.40

1.05
1.33



SampLe nam
S:~mp I cod 

P50010
2 150-10

22-F'eb-90 14::31 :.

MV INT CONCEN ILC()R

15.48
0.36
0.75
7.10
0o. 1;
4.G9
4. 6927.34
4,89
7.50

2.95
0.29
3.91
2.72

17.42
0.38
0.26
7. O. 6
5. 14

27.51
2. 61.
2.67
4.40
4.52
2. 25
2.56
3.46
1.30
5.71

13.90
24.31
18.65
0.76
2.99
2.77
1.05
1.41
5.66
1.00
3.76
3.02

10.02
4.70

Dilut ion factor :

44.603
0.388
041)o7
0.380

-0.000
2.521
0.409
0.384
0.332

-0.,.414
0 .75 1
0.786
0.471

-0.007
4.833
0.255
0.5 19
0.496
0.300
3.134
0.004
0.427

-0.244
0.4B7
1.312

-0.444
-0.422
0.428
2.597
0.235

23.074
0.748
0.270
0.352

-0. 199
-0.301

0.440
0.462
0.106
3.847

-0.01 1.
0.461
0.445

41.0000

1 8223 7
15.925
0.2 93

'L 5
-0.020
103.36
16 .766
15.764I1G.. 7 

-698
30 962

410. 9G
,2.227
19. 297
--0.2E51
198.15
10 . 472
21.297
20. 337
12.281
128.51
0.146

17 487
-9.999

1 9 .. CIO1 953 .

9 .G5 2
9-l C,.20 2

1 06. C,7 1946, 02
30.671
11.059
1 4 .43 i
-8.151
-12. a5
18 .059
1 B. 934

4,.340
157 .72
-0 .632
18 . 9 : L
18.260

128

N A 14 E RSD

4 39
10 44

1 .37
-- J7,85

0.34
3.68

-5.54
279

3.852 . 3. 9

1. .58

4.03
0.99
1.43
1.62

105.36
2,31
2 .. ',"1-9.92

2. 3
_8. 0 4
-8.40

1.70
2.17
2.- 86
1.08
1.30
3.,72
2.90

-4.70
--11.27

3.82
1.70
5 . 15
6.88

-9.51
1.35
2 .'29



Sample name : F50181
Sample code 1 : 2-10
Programme : SST

NAME MV INT CONCEN DILCOR

99.29
0.52
1.10

34.24
0.58

18.21
34.77
25.35
48.68
3.75

14.37
0.53

1U.39
3.04

115.30
0.75
0.3B

32.41
33.43

187.92
3.29

12.19
6.60

18.33
9.84
3.14
3.73
2.42

24.81
44.13

146.55
114.02

1.96
7.31
3.44
1.13
4.87

25.30
1.76
6.67
3.55

59.72
12-45

Dilution factor :

)309.83
3.599
0.42?
2.733
0.002

18.283
2.96,
2.90
2.923
0.167
"..491
4.377
3.110
0.011

)33.938
2.272
4.711
3.508
2.102

)21.812
0.090
3.120
2.157
3.538
9.111
2.915
0.239
4.335

17.061
2.093

)159.96
5.244
2.314
3.125
2.786
0.256
3.20e
3.346
1.078

45.920
0.132
3.290
3.423

6.00000

)1859.0
21.594

2.563
16.396
0.01,4

109-70
17.781
17.881
1?.541
1.000

38.944
26.259
20.459
0.066

) 2 03.621
13.629
28.268
21.On8
12.610
130.87
0.543

18.719
12.941
21.227
54.665
17.490

1.436
26.012
102.36
12.558

)959.77
31.q'67
13.887
18.750
16.717
1.537

19.249
20.07C

G.466
275.52

0.792
19.739
20.540

1.:35 10

RSD

1.57
2.40
3.22
1.713
1 . 09
1.36
171
1.38
1.73

27. 53
1 .64

1.70
7.36
1.52
0 .96

2..2.20

4.30
1.27
2.96
1.34
1. 51
0.9 S

18.8a
1.42
3.70
1.58
2.27
1.52
0.83
0 .91
0.46

11.47
1.25
1.64
1 .76
1.37
0. 2
1 .48
1 . 4 8

1-29



Sample name
:@r o'.rammne

1-1 N Q3
SST

MV INT CONCEN

I
0
0
2
0

.36

.32

.73

.61
.:' f

-0
-0
-0
-0
-t

.091
.. 128
.010
.009
. 0'00

2.47 -0.073
3.04
1.49
0.51
3.57
0.97
0.23
2.04
2.75
1.13
0.32
0.25
2.11
0.35
0.58
2.55
1.15
3.93
2.28
1.00
2.49
3.51
1.17
4.65
9.04
3.52
2.71
0.59
2.37
2.82
1.05
0.86
2.45
0.91
3.37
3.04
1.59
3.48

0.
(-0.
(-0.

-0.
(-0.

-0.
-0.
-0.
-0.
-0.
-0.

009
046
108
281
239
029
009
006
012
063
036

-0.012
(-0.006
-0.001
-0.005
-0.004

(-0.764
-0.009
0.035

(-0.878
-0.309
-0.021

1.798
(-0.
(-0.

-0.
-0.
-0.

0.
-0.

0.
-0.
-0.
-1.
-0.

(-0.
-0.

063
209
003
020
043
010
288
002
009
010
784
0:l
019
022

NAME

-7.
-14.

-64 -

4223..
-18.
546 .
-27.
-84.
-25.
-39.

-5.
-44..

34A
76

36
76

43
10
87
53
2'5
68
6:1

13.0

22-Feb-90 14:39:27

-a7.4 4
.161.. 61 )-05.2!j

- 161 ..G 1
-2q.30

-737..7s
-8 .E

-0.38
-30.89

-0.53
-28.07
-56..67
-26.95
-38.29
-17.84

-0..00
-20.5Q

-2 .2 (-
--27.06
-S4.17'
-90.57

-65.14

-10.911-
-27..21

-3so.00
a..62

t>oN..i1

Iwo ri
HF

Nd

S'ill

Ni

Si

Ma

Ti
Sr,

W
U
vZ r
Mz



Sample name : 35C11C
Programme : SST 22-Feb-90 14:43:35

NAME MV INT CONCEN RSD

Al 2.10 2.270 1..7 4
Sb 0.32 -0.157 -19.52
As 0.76 0.019 81.49
Da 25.28 1.956 1.66
v e 0.51 -0.000 -:17.92
Bi 2.47 -0.068 -49.50
it 3.09 0.013 13.77
Cd 1.51 (-0.044 -3.08
Ca 4.32 0.13 23.36
Ce 4.26 1.38q 3.83
Cr 4.85 1.1 2.36
Cc 0.43 2.829 3.31
Cu 2.07 -0.001 -38.50
Eu 2.77 -0.004 -12. 5
F a 7.87 1.993 2..8t
La 0.32 (-0.091 -9.17
Pb 0.24 -0.230 -9.12
Li 19.)0 2.021 1.00
Mg 0.96 0.033 2..61
Mn 17.35 1.952 2.10
Hg 2.55 -0.004 -121.70
Ho 1.15 -0.005 -31.03

CI Nd 5.49 0.951 4..42
Ni 11.03 1.925 2.S2
P 1.08 0.111 13.3
K 2.44 (-1.172 -6.70
Sm 3.42 (-0.531 -7..45
s (e 1.39 0.743 1 ..6
Si 3.41 0.862 17.59

9 .99 (-0.066 -3.16
N_ 3.84 0.153 12.59
Se 2.71 -0.004 -10.32
S 0.64 0.063 50.51
Ta 3.80 0.276 3.94

V Tl 2.71 -0.484 -11.26
Th 1.04 (-0..371 -4.1
Sn 3.17 1.855 3.14
Ti 16.69 2.082 1.81
w 0.08 -0.05, -16..9
U 3.37 -1.774 -8.14
v 2.97 -0.030 -7.30
Zn 2.76 0.047 3.36
Zr 8.46 1.888 1.,85

3-1



Sampl. name
Pro: gramme

81 :1 1
SST 22-Feb-90 14:47::33

MV INT CONCEN

A I
Sb
As
Ba
ie

C
1. a

Cp b

Cxr
Co

Cu d

Eu

v

F' U

N i

C ~

Sr

Tl
Th

U

U0
V0

1.34
0.233
0 .90
2.65
0.51

10.138
98.21
71.09

149..42
.52

0.24
38.27
2. 75
1 .. 1
11.10
0..48
2. 72

143.73
0.60
1 . 1GO2.58
1 13
4. 07

10. 'I S
4.05

3.47

2.. 5
161.93

11,
201 .02

0.65
2 . 35
2.72
1 . 05
0.99
2.41
0.99
3.38
2. 9"2

1 875

-0.138
-0.,1).3
0,191

-0.006
-0. 00 1

8 . 7 B29.72 
9..262.

-0.247
(-0.230

0.024
9.265

-'0. 0 O'.
-0 006

8.528
8. 432

-0.016
9.127
0.001
0.000

-0.010
(-0.603
-0.00

8.217
-0 . 392
-0.106
0.209
9.332
8. 88
9.346

0 .071

--0.451
-0. 315

0. 1,05
-0.015
0.088

-1.654
-0.030
8.927

-0.039

4+

132

NAME

--31.09

-40.42

.434.. 64
'-32.54

(:).. 00
.2 4

--25..2O
2 '.;j 2

4.-73
6.-47

G . 15

-- : 93 . 8 ;-

-190.7?

L..6

G . :L G.
-22.45

12.00

. 36

97

2. ' 1

2b..10

210. 21

-28. 07
-. 64

-20. .13

100.270

lot9

10-7, 12
90.9107

/o?.&?

9- £c

,oz s7c



Cample name : 81d11
Programme SST 22-Feb-90 14:51:32

NAME WV INT CONCEN DILCOR RU

Al 1.37 -0,044 -0.487 -17.98
S:.. 0.32 -0.148 -1.623 -28.87
As 0.72 -0.025 -0.275 -62.-15
Ba 2.55 (-0.014 (-0.153 -4.07
B 0.51 -0.001 -0.006 -29.69
ki 2.38 O-O181 (-1.98 -6.53

3.24 0.02? 0.300 61.51
Cd 1.46 (-0.051 (-0.559 -0,66
Ca 0.67 (-0.098 (-1.082 -0.45
Ce 3.49 (-0.483 (-5.313 -4.11
Cr 0.97 (-0.236 (-2.597 -6.32
Co 0.24 0.082 0.907 17.65
Cu 2.01 -0.016 -0.173 -20.06
Eu 2.68 (-0.009 (-0.100 -5.2,
Fe 1.12 -0.015 -0.165 -22.20
La 0.32 -0.078 -0.857 -4.03
Pb 0.24 -0.157 -1727 -26.65

2.75 (-0.019 (-0.206 -3.67
0.39 (-0,004 (-0.039 -3.7E

,r Mn 0.57 -0.002 -0.020 -9.T-
HF 2.48 -0.013 -0.141 -15.67

r- Mo 30.65 8.344 91.783 2.16
Nd 3.88 (-0.809 (-2.902 -11.20

C N~i. 2.21 -0.023 -0.252 -26.53
1' 0.97 0.001 0.000 2574.12
K 2.47 (-1.005 (-11,.05 -4.8z

1 Sm 3.43 (-0505 (-5.559 -5.4W
Se 1.13 -0.175 -1.924 -19.29

n 6i 10.91 6.533 71.861 2.07
fl 8.80 (-0.078 (-0.855 -4.81
Na 3.48 (-0.254 (-2.796 -3.3:1
Sr 2.67 -0.005 -0.060 -6.53
S 0.58 -0.051 -0.559 -1.02

_ Ta 2.30 (-0.087 (-0.961 -10.22
T1 2.6? (-0.661 (-7.267 -13.41
I T1 1.04 -0.326 -3.584 -4.70

0.83 -0..025 -0.276 -18.43
Ii 2.38 (-0.019 (-0.213 -4.74

0,89 -0.044 -0.482 -58.59
U 3.28 (-3.049 (-33.53 -4.40
v 2.95 -0.036 -0,397 -5.20
Zn 1.54 (-0.022 (-0.242 -0.79
Zr 3.41 -0.052 -0.572 -5.19

Dilution factor : 11.0000
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Caanple name
Programme

N AMS

Li a

Ca
Cr

1.1
Cu

L
Pb

1A
Mi

cN dNd

P

'a

T i

U

ZrZi i

Diliut ion

32C11n
SST

MV INT CONCEN DILCUR

4.26
0.33
0.92

106.12
0.56
2.55
2.05
i 02
3.07
7.12

18.15
1 . 00
2-02
2.12

30.48
0.32
0.25

21..90
1..60

71.51
2.62
1.23

11.26
41.328

1..03
2.47

,.46
2..16
2.76
9.64
3.54
2.74
0.64

15.72
2.80
1.09

11.34
62.72
0.92
3.68
3.00
2.10

26.14

factor :

9.085
0.015
0.,221
8. 961
0.002
G.021
0.014

(-0.003
0.051
0..33n

11.218
-0.012

O'011,
8.,716
0.012
0.072
9.632

8.60C
0.012
0.,01?
7..258

(-1.009

-*0.G1 2

3.442
0.364

-0.026
-0.177
-0.002
0.055
B.531

-0.093
-0.011

8.240
-0.001
2.774

-0.021
0.010
8.687

11.0000

99.940
0.162
2.122
MM

0..019
0..25?
0.149

(-0."76
0..525

92.200
123.40

0.167
95..881
0.139
0..797

105..96
0.1

0,128
0.189

79..3't
94.952

0.723
(-11.10

27.R64
4.000

-0.285
-1.946
-0..025
0.603

932844
-1.019
-0..124
92.285
97237
-0.014
30 -5 '&:
-0.230
0.110

9G..S62

14: 57: 03

RE D

288. G?
7.90

0.

055. 7

o ,.7?

0.6

0.62

65.e

50 . 7 011.05

11.00

-2.1
1 .o3
1.10

-6..21
-6..34
-4.31
17..21
1.30

-112.06
-91.01

0. 63

-1320..5

-15.77
9. 13
0. 71
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(IN ANALYTICAL ANALYSIS CARDS
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Cl'
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911 :9 0 9;9

strlI NO. Sawpl. Po..t Dale V... laned P"iody

P QC0i .- S 03 SEGMENT-2 II- 7-89 11: J 16
Oelnrilnioo M.lbod/sIndmd R..gh Units CIu. cod Aes

HOMOGZT LI-0OO-20 NONE WD75L Ci
651mk S12t Cwlwoe, ID

.,. .Cauliois "I F su

-T- /

1I~~ AMyS-2 Analyml-3 Analyst-4 Anal-Snt

Dsa Ta.,. Oomwplsd Lab Ur. eg

Siami No. srp oit Oat. jrmn k.,a sdeIty

F 500I.-5 00I SZMIENT-2 11- 7-29
OelerminQTo LlthodJStandard RenulUnits CNONECode R'amt
APPR/OTR LI-'OQ-2'C NONE W-d:'L 0

Sample sb. Cunowar IC

-9 Co

~1

ftle ol ., mon M.t T Maw lm
F . SE 'mENt-_7 11- Y-89 11: j is

O~iemalion M,,edJ rd .,d Pa sta Cstrt. Cod. Amar,,,

VQA SAMP I LE-O00-200 NONE WE75L 0
Sampa. Soo CwIl ID

&lemarts.CakculeIon,. Rasuhas E034

DUPLICATE SAMPLE SM ' Az4ot. AS-3 am
S~ract~ 3.3!3.31

Anatys. 1 Arelyl -2 Aniyt-s Anals-A Aala-*

SIS"Y-t', 4., /l'r s-s
It-a M* Hrs lra 1r'

C.. -im. Comnd tab Un%

if- Yv

60.1.1 NO. jS,n'oI Point lost. TI#* su e tlPority

F 5OC' .- 3C ZISErMENT-2 Ill- 7- I 1 24
OrrmialQP MetikC'.ands'd AssuaiUnits Cnl.gCoda Aet-uns

PRT-SIZE LI-OO-2OO NONE WB75L C.
Cams.e -a CogsttOle I

PCARTICLE SZE
DISTRIBUTION A

OIrrek rd u - -*

t),ftot 4r h/

Analyst-I Analyst-S Msy"t-2 An.yA.4 I a 1-t-S

Das tieConmpead Lab utl Mg,

A___-__I14-

to
H'
0

H

I-i
0
'U

CD
hi
a
H'
CD
to

A. IAR ID#
P. JAR TARE T. Z22 .

C. JAR TOTAL WT.G405.
D. C-R= ff.71%
E. EST. VOL. /LENSTH.31N
r. VISUAL RE.ARw:SA"if"sl p b. o T Flee

Analyt-I Analyst-S naulyat-3 A',.lynt-4 Analyst-S

1'g HIS h.s HMr HS

se. ta , COI , lpln d Lab Unit Ie,

J--__ _ _ -.....

H



pH Analysis of Solid Sample
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pH Analysis of Solid Sample
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9 1 I1 A5 9Q09 7

S.atW Un $a 0p . Nl 8I 1l Time U-d rtipy

F 500I.-50i SEGMENT-2 11- 7-29 1-1: 2 19
Dea*,malion Mwtao ~andsrd RFeti Urls Ch eode kn j

H20 LA-564-1011 x WB75L 0
Siseplu Sue Centere ID

21, 61

Z4,t 2--35 / 74,32z3 v7-

Anflyt - I AnA-lyst.2 lyw.3 Analy Analpt'S

It's H-it His Msl

is inTe Corplieta Lap Ul Mar

sg4-wi2.1 tA-ID."3

lionel NO Sample Point Dat Ta'ns 'sied Pirlatty

F 9l04 - -- M1 'EGMENT-5 11- 7-89 1 17
Deternmntion Mthed/Slsnndrd Res,5 Units Chtro Code Relish

% M2C LA 5H4-(l1 K RCCOVERY IJ75L I)
Sample Size Cuaiiomi ID
?
liee ins. CICul0t04. Resulis:

iiCS '.iHEK ,SMLE
uMCs ID._2 24f6

Mo73
23a2 R3 Alf

Aaatrt-lAnsfysst-2 ArWyei-3 AniiyeI-4 Analy5.f

1*r1 Hises 'ia jrFits
Dolt ime Czpmiewd t.ab Unk rgr/7-,-',- ___

Se't.! No. Iseriom Poln "W"' rim. hifd Pioriiy

F 5007.5110 SarM;NT-3 11- 7-99 11: 2 1
telsmnnatrcn MethodtfianAhr Real Units 1Dirge Code Fiers

7 H2C' t7A-964-I0i X 75L 0
Stmol Sire Custwner ID

pomnah Ce'rOns. Reai:

DUPLICATE SAMPLE

A.PlyIj.1 Anflyt.2 Analys.3 AMAysit4 AnlyST-A

Mr I-ri His I', His

gew TM CormpW*Q Un
//-r4 ___

iS4O-CSI01 KR-1l. MI

Serial No. Sami$ Paint Dl. Timw 
5

W0
0  

PtiitY

w 50)C)-.-5530 SEL3MENT -± 1.-- 7-29 1.3 3 ± 9
Ds-ormiiiion M $ Resil Units (-iPe Code Re,-9

% I20 I--5&4-t01 % RECOVERY WB72L 
Saetpte ~sg Cjeioimi ID

Poemarlns. Ceaeadelinos. Results:

hr'ICSc CHECK Fnri;LE

q,7S 5- w 6'. -3,3~ ID

7- .,?7 V'-

Annysil -I Anlysi-2 AnatysiS- Analyst-i Analyst-5

-ir HMr J rs His

Dale a fles Compitied 
Lab ni

in ton.I 10-61

CD
i-I
C)
CD
0
rt
C
PS
0
CD

0

H
1<
I0
Mt
C'S



Percent Water Analysis
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911 29590974

s&rtI.No. Samp ,m O.. .O l PrIority

F 5006.-600C SEGMENT-7 11- 7-89 11: 2 18
DNtannitfllk MoilWSiaidrd ARaA LA,4 Chr Cod. @son

FUSION LA-549-141 G/L W B7L 0
Lamp

0
. a On...me IC

GRAMS SAMPLE .
VOL.UME ON jE4'PE # 4
COMPLETION AT It 7s 

. 66IFItPI.

61 -33-

w T .hS w£0 t tfk.1-3

I I

F 5007.-6100 SEGMENT-8 11- 7-89 11: 2 18

FUSION LA549-141 G/LFS IOpl 0ieOs=r1
p , . ?

DUPLICATE ANALYS
GRAMS SAMPLE, SEO,9NcE - 9
VOLUME ON WT 1 :. 717C .
COMPLETION___ ______ 41T 2: 38.645

- .3 N HT bJLhiT:
0. 51,9 Sl

11_22/lip_9 14:27:26
Angb -1 Analst- Aflyb,-3 ,.***&t+"'"-' .

Kat . Tlm. compoeed Lab Unk

* M4CflI CR40483

3.1d.0 No. jSonil. 'oit IDai jTimo tad - Pirt

F 5020.-63001 SEGMENT-21 ji- 77S9 11 4 18

FUSION LA-549-141 G/L WB75L 0
szmi, 7JN Cuss., I4

REm.r.,CalNtom.LnKuts:
REAGENT BLANK

tot. TInt. ComnZIIG Le Ut

- *44000.C* 041 2~o~3

:J

IV
Fa

to
to

0

mS



9 1 2 5909* 7S

SertI1Ho. Sa.pIe Poe,, Oat, Tie.ls P01Crdty

F 5020.-63201 SEGMENT-21 II I 1-k 4 18
Deleneden I hod/S6nd.rd Pensis s Cap~d eus

AT LA-506-101 uCI/L WB7SL C'

m..ks. C.'suilom=Pensu.

REASENT BLANK

AMalySt-1 Malst-3 Anatyst-3 Analyfl-4 Anls-

dzl, it rsN

Dale -el Ti Csmpnteld Lab Unir Mlr

Sernul "0 SirPlte Posi Dalt Pt''w't

F 5007.-6120 SEGMENT-- ii- 7R: 19

Oem.rmnnaLtor, Metmod!SIandfld fl**lt LkelL Chorgo Cede Rerunt

AT Lt4-5O-101 uCT/L WB75L 0

Srmp.B St. C'to,,m' ID

7

Ret-on imrCa tio .Rebets

DUPLICATE SAMPLE

Analyst-1 Afl yst-2 Ani~yt..S An.lyst-4 Asyt6

'-*r Hrs Hrs Wes H'ro

C. - eme etPmpted Lab Urel Mgr
/ fzef ?

p4r4t("1-4

Hemto. ISafroobPOIM lDst. ITta atrd Prtoy
F SO05.-6521  SEGMENT-6 11- 7-89 111: 2 19

'aLA-n4M-- 10 1  . RECOVERY
San*1C Sen Cuer oer SO

LMCS CHECK SAMPLE
LMCS

-3

*8 M-rs 5ra Mrs it,

Oat. Tinm. Ceneais LAO tint

xOc

St'out No. Swepla Poan Dem . fl. Priordty

F 5006,-6020' SEGMENT-7 11- 7- 19
Dfereronr MjtrecWSnandaro Rettiw UIio Couge Code Mouns

AT LA-568-101 UCI/L WB75L 0
Samrl Size Canto,,'r tO

Scour to.Caecudarhont.,Resejei-

Asstysr- Anaiy.*-2 Anofy.t.3 Ana.11-4 A -V

Hr. Hr. Hes Hrs

Care" Q Tie, Corpeatno lab Unit n.g

/12- be _ _ cXi,
/- * iH.*o,-o.' I so-1a.n,



Total Alpha on the Fusion Dissolution
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91 14 5909 7 7

Saris'l No SAnrlit olnrt tar. '*riflIsa Plorsy

F 5QO9.-6520 SEGMENT-j0 11- 7-69 1±: 3 19
DOltenamydio NtflOdiSindard Begun Mnitt Charg. Cede Bating

Al LA-548-101 . RECOVERY W275L %7

Sampile S12e CiiSlOmer ID

&ejiarkt Cabl bra.s,jl.s:

LMCS CHECkSAMPLE
LMCS ID X //

Analyst-I An lys.2 Aria y'.3 Analyst-A Analyst-S

Hrs Hit H's 1*s

Dar. Tire Comein Lao Urns Mrt

/I 1510 7-

SWr' Na. Samol. Polrs tae fl'I~y roiwy
F 500B8.-6220 SE MENT-9 11- 7 U19

flelcenmions Metbod/Sia'dare Resul Unit, OharptCod. Atuns

AT LA-508-iOi 1% RECOVERY W875L 0

Sarnok $St. Castomen ID

SPIKE SAMPLE P 06
SPIKE IDr
SPIYkF Vt) . 1s

Mnlysl-1 Analyst -2 A .alysI-3 Asalyul-4 An.Z}B

T i s rs Mrr

Oslo Time Compted l.ab U~nit IMgr

rI $4-Ol mCA- 8

~0



Total Alpha on the Fusion Dissolution
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9 21 z23O979

S."r' l o sampi. Point flats Tii. khad Prioniy

F 502C).-6325 SEGMENT-21 11- 7 k4 10
Oetwrmmateon Mtth~oj/Slandart AetLit Ln. ChilgeCed. Arofni

TB LA-5@8-101 uCl/L WB75L 0
S.'epi. Stb. tist", it -

Rcrs,. Calctlebon,. IesuDls:

REAGENT BLANK

Hrs Hr% *5s 45

Dae*Tint.Cv"'plern LaS rtLMA '59

//-29-f ____ _

&43.5P.0.3

SenuJ Na. Semple Point Cal. S Protiy

F 5 -7.-612- SErMENT-6 11-- 7- 19

TB LA-5O0--101 uCI/L WBl75L 0
Sattpl. S.,, Customn., ID

? 1-Q--%y D)F: 2 -|2iea\s. CukultormsRnpts.
DUPLICATE SAMPLE
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ltflC5 H 4, *5 i,
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S0a 5 No S.nt625 PitN
F 5005.-6525 SEGMENT-6 I 1- 7-m 19d~ '
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TB LA-54(-01 5 t RECOVERY W975L I

Sample Size Custom.' 10

LMCS CHECK SAMPLE S
LMCS IDI //
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13.
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GeiiNo. Sampi. Poini t s rfinty

F 50A6.-S025 SEBMENT-7 11- 7--9 .2 19

TB LA-506-l1iI uCl/L WB75L 0
Sanpc Sloe Ciloa.r in

Rneiarat. Calcutrinons. Results-

:3

Anaiytt.I Antlysl-2 Anatvst-:3 Analyni.4 Analyst.S

Cain Timte Compltas Lab Uni .0r
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Total Beta Analysis on the Fusion Dissolution
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Total Beta Analysis on the Fusion Dissolution
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GEA LrA-54-121 % RECOVEPY WB75L 1

SPI KE SAMPLEI IKE ID '3w6'Y'
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DatetimflComlted Lab tin ugr

/1-12 2 _A___

3 8 7
Sts) NO Samrle Point Dea uim iS.uea PrOrIy

3020.-6330 SE17.ENT-2l 1- 7-F9 1: 5 18
Oeltemactein bMtIlmSltOBrd Reslt ieh~is Ctmtge Coat Pta.n,.

LA-540--121 uCI/L FE75L 0

sample Ss -~Cusomer JO

75 /
Remnrkrtz OhuluIlonhs.Retuti:

REAE14T BLANK

DO./- Ar1yt-2 Anayst-S Anlyt4

1*0 4.. Kr Mrs

/ -2' __ _ _
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Ion Chromatographic Analysis of the Water Digestion
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